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This  guideline  outlines  the  expectations  of  the  Ministry  of 
Education  for  the  development  of  mathematics  courses 
in  the  Intermediate  and  Senior  Divisions.  It  includes  course 
outlines  for  the  Ontario  Academic  Courses  in  mathematics. 
This  document  supersedes  the  following  guidelines: 

Mathematics ,  Curriculum  Guideline  for  the  Intermediate 
Division,  1980 

►  Mathematics,  Senior  Division,  1972 

A  school  need  not  offer  all  of  the  courses  described  in  this 
guideline.  However,  in  the  context  of  such  factors  as  its 
student  enrolment,  staff  size,  and  total  academic  program,  a 
school  should  ensure  that  the  range  of  mathematics  courses 
that  is  available  accommodates  the  specific  needs,  interests, 
and  mathematical  abilities  of  all  of  its  students. 

In  reference  to  the  policy  statements  contained  in  this 
document: 

shall  indicates  that  which  must  be  implemented; 
should  indicates  that  which  is  strongly  recommended; 
may  indicates  that  which  is  optional. 


The  Mathematics  Program 
Policy  and  Directions 


Introduction 


The  study  of  mathematics  is  generally  viewed  as  essential  in 
preparing  students  to  become  informed  citizens  in  our 
society.  In  some  form,  mathematics  is  used  by  virtually 
every  one,  either  at  work,  at  home,  or  in  the  marketplace. 

Mathematics  provides  a  means  of  communication  that  is 
powerful,  concise,  and  usually  unambiguous.  Through  math¬ 
ematics  it  is  possible  to  represent  complex  situations,  ex¬ 
plain  events,  and  predict  outcomes.  Mathematics  is  being 
used  increasingly  to  create  models  for  analysis  and  problem 
solving  in  a  variety  of  fields,  such  as  science,  economics, 
medicine,  art,  music,  and  many  of  the  social  sciences. 

Mathematics  provides  a  way  of  thinking  that  involves  the 
study  of  patterns,  the  creation  of  abstract  systems,  and  the 
use  of  logical  arguments.  The  appreciation  of  the  order  and 
structure  of  a  mathematical  proof  or  a  mathematical  system 
can  be  compared  to  enjoyment  of  the  arts.  Just  as  works 
of  art  are  interpreted  in  a  variety  of  ways  by  different  indi¬ 
viduals,  so  the  appreciation  of  much  of  mathematics  is, 
ultimately,  a  matter  of  personal  interpretation. 

The  study  of  mathematics  should  be  an  integral  part  of 
the  education  of  all  students  in  the  Intermediate  Division 
and  of  most  students  in  the  Senior  Division.  Through  such 
study  students  should  develop  an  appreciation  of  the  contri¬ 
butions  of  mathematics  to  the  development  of  civilization, 
of  its  potential,  of  its  patterns  of  thought,  and  of  its  place  in 
their  preparation  for  prospective  careers. 

The  aims  for  mathematics  courses  developed  from  this 
guideline  are  derived  from  the  goals  of  education  established 
for  Ontario. 
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The  Goals  of 
9  Education 


The  Ministry  of  Education  in  Ontario  strives  to  provide  in 
the  schools  of  the  province  equal  opportunity  for  all.  In 
its  contribution  to  programs,  personnel,  facilities,  and 
finances,  the  ministry  has  the  overall  purpose  of  helping 
individual  learners  to  achieve  their  potential  in  physical, 
intellectual,  emotional,  social,  cultural,  and  moral  develop¬ 
ment.  The  goals  of  education,  therefore,  consist  of  helping 
each  student  to: 

1.  develop  a  responsiveness  to  the  dynamic  processes 
of  learning 

Processes  of  learning  include  observing,  sensing,  inquir¬ 
ing,  creating,  analysing,  synthesizing,  evaluating,  and 
communicating.  The  dynamic  aspect  of  these  processes 
derives  from  their  source  in  many  instinctive  human 
activities,  their  application  to  real-life  experiences,  and 
their  systematic  interrelation  within  the  curriculum. 

2.  develop  resourcefulness,  adaptability,  and 
creativity  in  learning  and  living 

These  attributes  apply  to  modes  of  study  and  inquiry',  to 
the  management  of  personal  affairs  such  as  career  plans 
and  leisure  activities,  and  to  the  ability  to  deal  effectively 
with  challenge  and  change. 

3.  acquire  the  basic  knowledge  and  skills  needed  to 
comprehend  and  express  ideas  through  words, 
numbers,  and  other  symbols 

Such  knowledge  and  skills  will  assist  the  learner  in 
applying  rational  and  intuitive  processes  to  the  identifi¬ 
cation  and  solution  of  problems  by: 

a)  using  language  aptly  as  a  means  of  communication 
and  an  instrument  of  thought; 

b)  reading,  listening,  and  viewing  with  comprehension 
and  insight; 

c)  understanding  and  using  mathematical  operations 
and  concepts. 

4.  develop  physical  fitness  and  good  health 
Factors  that  contribute  to  fitness  and  good  health  in¬ 
clude  regular  physical  activity,  an  understanding  of  hu¬ 
man  biology  and  nutrition,  the  avoidance  of  health 
hazards,  and  concern  for  personal  well-being. 

5.  gain  satisfaction  from  participating  and  from  shar¬ 
ing  in  the  participation  of  others  in  various  forms 
of  artistic  expression 

Artistic  expression  involves  the  clarification  and 
restructuring  of  personal  perception  and  experience.  It 
is  found  in  the  visual  arts,  music,  drama,  and  literature, 
as  well  as  in  other  areas  of  the  curriculum  where  both 
the  expressive  and  receptive  capabilities  of  the  learner 
are  being  developed. 

6.  develop  a  feeling  of  self-worth 

Self-worth  is  affected  by  internal  and  external  influences. 
Internally  it  is  fostered  by  realistic  self-appraisal,  confi¬ 
dence  and  conviction  in  the  pursuit  of  excellence,  self- 
discipline,  and  the  satisfaction  of  achievement.  Exter¬ 
nally  it  is  reinforced  by  encouragement,  respect,  and 
supportive  evaluation. 


7.  develop  an  understanding  of  the  role  of  the  indi¬ 
vidual  within  the  family  and  the  role  of  the  family 
within  society 

Within  the  family  the  individual  shares  responsibility, 
develops  supportive  relationships,  and  acquires  values. 
Within  society  the  family  contributes  to  the  stability' 
and  quality  of  a  democratic  way  of  life. 

8.  acquire  skills  that  contribute  to  self-reliance  in 
solving  practical  problems  in  everyday  life 

These  skills  relate  to  the  skilful  management  of  personal 
resources,  effective  participation  in  legal  and  civic 
transactions,  the  art  of  parenthood,  responsible  consum¬ 
erism.  the  appropriate  use  of  community  agencies  and 
services,  the  application  of  accident-prevention  tech¬ 
niques,  and  a  practical  understanding  of  the  basic  tech¬ 
nology  of  home  maintenance. 

9.  develop  a  sense  of  personal  responsibility7  in  soci¬ 
ety7  at  the  local,  national,  and  international  levels 

Awareness  of  personal  responsibility7  in  society7  grows 
out  of  knowledge  and  understanding  of  one’s  commu¬ 
nity7,  one’s  country,  and  the  rest  of  the  world.  It  is  based 
on  an  understanding  of  social  order,  a  respect  for  the 
law  and  the  rights  of  others,  and  a  concern  for  the 
quality7  of  life  at  home  and  abroad. 

10.  develop  esteem  for  the  customs,  cultures,  and 
beliefs  of  a  wide  variety  of  societal  groups 

This  goal  is  related  to  social  concord  and  individual 
enrichment.  In  Canada  it  includes  regard  for: 

a)  the  Native  peoples; 

b )  the  English  and  French  founding  peoples; 

c)  multiculturalism; 

d  )  national  identity7  and  unity7. 

11.  acquire  skills  and  attitudes  that  will  lead  to  satis¬ 
faction  and  productivity  in  the  world  of  work 

In  addition  to  the  appropriate  academic,  technical,  and 
interpersonal  skills,  this  goal  relates  to  good  work  hab¬ 
its,  flexibility,  initiative,  leadership,  the  ability7  to  cope 
with  stress,  and  regard  for  the  dignity7  of  work. 

12.  develop  respect  for  the  environment  and  a  com¬ 
mitment  to  the  wise  use  of  resources 

This  goal  relates  to  a  knowledgeable  concern  for  the 
quality7  of  the  environment,  the  careful  use  of  natural 
resources,  and  the  humane  treatment  of  living  things. 

13.  develop  values  related  to  personal,  ethical,  or  reli¬ 
gious  beliefs  and  to  the  common  welfare  of  soci¬ 
ety 

Moral  development  in  the  school  depends  in  part  on  a 
consideration  of  ethical  principles  and  religious  beliefs, 
a  respect  for  the  ideals  held  by  others,  and  the  identifi¬ 
cation  of  personal  and  societal  values. 


The  preceding  goals  are  not  arranged  in  any  hierarchical 
order,  nor  are  they  discrete  categories  from  which  a  check¬ 
list  should  be  made.  The  integrated  nature  of  learning  and 
the  complex  pattern  of  human  development  preclude  such  a 
sequential  or  fragmented  approach.  The  translation  of  the 
goals  into  curriculum  objectives,  however,  will  undoubtedly 
result  in  sequences  of  learning  appropriate  to  the  particular 
levels  and  stages  of  development  of  the  students  for  whom 
programs  are  being  planned. 

While  school  programs  are  founded  on  all  the  above  goals, 
the  planning,  development,  and  teaching  of  mathematics 
courses  will  relate  particularly  to  goals  1,  2,  3,  6,  8,  11,  and 
12. 


I  Authorized  Courses 
I  and  Credits 


The  accompanying  chart  outlines  the  authorized  courses  in 
mathematics  and  their  sequence.  Each  block  on  the  chart 
for  a  secondary'  school  course  represents  an  authorized 
single-credit  course.  Courses  that  are  worth  a  fraction  of  a 
credit  may  be  designed  by  taking  subsets  of  the  objectives  of 
an  authorized  course;  no  course,  however,  may  be  assigned 
less  than  one-quarter  of  a  credit.  The  Ontario  Academic 
Courses  in  mathematics  are  to  be  offered  as  single-credit 
courses  only. 

The  solid  arrows  on  the  chart  identify'  prerequisite  courses. 
Alternate  prerequisites  for  high-achieving  students  are  indi¬ 
cated  by  broken  arrows.  These  prerequisites  are  stated  in 
each  of  the  course  outlines.  For  high-achieving,  motivated 
students  who  wish  to  specialize  in  mathematics,  Mathemat¬ 
ics,  Grade  1 1 ,  Advanced  Level,  may  be  considered  as  a 
corequisite  of  Mathematics,  Grade  1 2,  Advanced  Level,  rather 
than  as  a  prerequisite.  Transition  courses,  which  are 
assigned  fractional  credits,  may  be  designed  to  provide  for 
students  who  do  not  have  a  required  prerequisite  (see  OSIS, 
section  5.4).  In  cases  where  individual  students  or  parents 
request  exemption  from  a  prerequisite  course,  the  principal 
of  the  school  will  rule  on  the  request.  Schools  must  provide 
clear  information  on  such  prerequisites  to  students  and 
parents.  No  courses  shall  be  identified  as  prerequisites  other 
than  those  so  identified  in  this  guideline. 

The  successful  achievement  of  a  mathematics  course  that 
has  been  repeated  at  a  different  level  of  difficulty  may  be 
granted  a  full  credit,  fractional  credit,  or  no  credit  depending 
on  the  judgement  of  a  school’s  principal  and  staff  as  to  the 
amount  of  new  work  involved  (see  OSIS ,  section  5.4). 

The  courses  designed  for  Grades  9-12/oacs  should  be 
offered  at  the  three  levels  of  difficulty7  as  outlined  as  follows 
in  section  4.6  of  Ontario  Schools,  Intermediate  and  Senior 
Divisions  (Grades  7-12/ oacs):  Program  and  Diploma  Re¬ 
quirements,  1984  (OSIS): 

Basic  Level 

Basic-level  courses  are  designed  to  focus  on  the  develop¬ 
ment  of  personal  skills,  social  understanding,  self-confi¬ 
dence,  and  preparation  for  the  world  of  work.  The 
academic  work  and  related  skills  should  be  perceived  by 
the  student  as  being  personally  useful.  Such  courses  will 
assist  students  to  prepare  for  a  successful,  independent 
home  and  working  life,  to  manage  personal  financial  re¬ 
sources,  to  communicate  effectively,  and  to  develop  atti¬ 
tudes  that  foster  respect  for  the  environment,  good  health 
and  fitness,  and  a  positive  approach  towards  work  and 
leisure.  These  courses  should  serve  the  needs  of  the  stu¬ 
dent  who  may  not  participate  in  post-secondary7  education 
and  provide  a  good  preparation  for  direct  entry  into 
employment. 


Mathematics  Program  and  Prerequisites 


Note-.  A  high-achieving,  motivated  student  may  treat 
Mathematics,  Grade  1 1,  Advanced,  as  a  corequisite  of 
Mathematics,  Grade  12,  Advanced,  rather  than  as  a 
prerequisite. 

Legend:  - ►  prerequisite  courses 

- -►  alternate  prerequisites  (with  high 

achievement) 

For  statement  of  prerequisites  refer  to  the  individual  course 
outlines. 


General  Level 

General-level  courses  should  be  considered  as  appropriate 
preparation  for  employment,  careers,  or  further  education 
in  certain  programs  in  the  colleges  of  applied  arts  and 
technology  and  other  non-degree-granting  post-secondary 
educational  institutions. 

General-level  courses  will  be  designed  in  terms  of  a 
mix  of  the  following  aims: 

to  prepare  students  to  read,  write,  listen,  and  speak  with 
confidence  and  clarity'; 

to  prepare  students  to  participate  as  active  and  compas¬ 
sionate  citizens  in  a  democratic  society'; 
to  prepare  students  to  develop  the  attitudes  and  skills 
that  will  permit  them  to  enter  directly  into  employment 
on  graduation  or  into  certain  programs  at  the  colleges 
of  applied  arts  and  technology7; 
to  prepare  students  to  develop  the  habit  of  learning 
those  new,  personal  skills  (problem-solving,  domestic, 
consumer,  recreational)  that  they  may  need  throughout 
their  lives; 

to  acquaint  students  with  the  language,  assumptions, 
issues,  and  career  opportunities  of  various  subject  or 
social  disciplines; 

to  stimulate  students  to  continue  to  develop  and  increase 
their  awareness,  appreciation,  and  enjoyment  of  and 
skill  in  the  arts. 

The  priority7  among  these  aims  will  vary7  with  the  focus  of 
any  given  course,  but  it  is  expected  that  the  first  four 
aims  will  normally  be  integral  to  any  general-level 
course .... 

Advanced  Level 

Advanced-level  courses  should  focus  on  the  development 
of  academic  skills  and  prepare  students  for  entry7  to  uni¬ 
versity7  or  to  certain  programs  of  the  colleges  of  applied 
arts  and  technology7.  Such  courses  should  be  designed 
to  assist  students  to  understand  the  theoretical  principles, 
practical  applications,  and  substantive  content  of  a  sub¬ 
ject.  All  of  the  aims  that  have  been  described  for  general- 
level  and  basic-level  courses  can  be  incorporated  into 
advanced-level  courses.  Communications  skills,  citizenship 
preparation,  aesthetic  awareness,  and  personal  skills  of 
various  kinds  are  essential  components  of  most  advanced- 
level  courses,  but  the  focus  of  these  courses  must  be  on 
academic  preparation. 


The  teaching  strategies  and  evaluation  practices  shall  reflect 
the  different  objectives  outlined  for  each  course  from  Grade 
7  to  12/oacs.  The  depth  to  which  each  objective  is  empha¬ 
sized  is  left  to  the  discretion  of  the  teacher.  A  suggested  time 
frame  is  provided  for  each  of  the  Grade  7  and  8  courses  and 
for  each  course  at  the  general  or  advanced  level  of  difficulty7 
as  an  indication  of  the  emphasis  that  might  be  allotted  to 
the  objectives  of  each  section.  A  time  frame  is  not  suggested 
for  basic-level  courses,  since  those  courses  should  provide 
maximum  flexibility7  for  responding  to  individual  student 
needs. 

The  outline  for  the  design  of  the  Ontario  Academic 
Courses  contains  a  suggested  teaching  sequence.  However, 
there  is  no  teaching  sequence  implied  by  the  guideline 
for  each  of  the  other  courses  for  Grades  7-12.  Courses  should 
be  designed  to  integrate  appropriate  objectives  from  differ¬ 
ent  sections  of  each  course  outline.  The  development  of 
Grade  8  and  9  courses  should  involve  communication  be¬ 
tween  secondary7  school  teachers  and  the  teachers  of  related 
feeder  schools. 

Course  design  based  on  this  guideline  shall  include  a 
consideration  of  the  process  components  outlined  in  this 
introductory7  part  of  the  guideline,  as  well  as  the  specific 
content  objectives  outlined  for  each  course.  Any  of  the 
courses  authorized  by  this  guideline  may  be  adapted  for 
students  who  have  been  identified  as  exceptional  and  who 
require  special  educational  assistance. 

The  course  names  and  codes  identified  in  this  guideline 
shall  be  used  when  reports  are  made  to  the  Ministry  of 
Education  and  on  the  Ontario  Student  Transcript. 


Roles  in  Program 
Development 


While  the  Ministry7  of  Education  establishes  goals,  policies, 
and  specific  expectations  through  its  curriculum  guidelines, 
it  is  the  responsibility  of  each  school  board  to: 

ensure  that  outlines  of  the  courses  of  study  consistent  with 
this  guideline  are  available  in  all  schools  offering  such 
courses; 

plan  and  co-ordinate  local  curriculum  development; 
assist  those  staff  members  who  are  responsible  for  devel¬ 
oping  courses  of  study  and  materials  based  on  this  guide¬ 
line. 

Ongoing  staff  development  is  an  essential  component  of 
school  board  planning  and  co-ordination.  The  curriculum 
implemented  in  schools  should  be  reviewed  periodically  to 
determine  discrepancies  betw  een  the  practice  and  the  phil¬ 
osophical  intent  of  a  guideline  (see  “Evaluation  of  Program 
Effectiveness”,  page  24). 

In-service  programs  should  be  planned  to  assist  teachers 
in  implementing  both  the  process  and  content  objectives. 
Where  changes  in  attitude  and/or  entrenched  practice  are 
required,  such  planning  should  incorporate  long-term  in- 
service  programs.  Boards  should  seek  the  co-operation  of 
personnel  from  regional  offices,  faculties  of  education,  uni¬ 
versities,  colleges,  and  professional  and  subject  organizations 
in  planning  and  delivering  in-service  programs. 

Faculties  of  education  are  expected  to  use  this  guideline 
in  the  preparation  and  delivery  of  preservice  and  in-service 
courses  for  teachers. 

This  guideline  provides  the  direction  that  educators  re¬ 
quire  to  plan  and  teach  specific  courses.  Once  the  imple¬ 
mentation  of  this  guideline  is  initiated  in  schools,  it  is  the 
responsibility  of  board  supervisory  officers  and  principals  to 
ensure  that  the  expectations  of  the  guideline  are  being  met. 

In  developing  the  mathematics  program  for  a  school, 
teachers  should  create  an  overview  of  the  various  courses. 
This  should  be  constantly  updated  so  that  all  concerned  will 
be  aware  of  the  topics  that  have  been  introduced  from 
grade  to  grade.  This  is  essential  for  courses  at  the  basic  level 
of  difficulty. 

Outlines  of  courses  of  study  developed  from  this  guideline 
shall  be  on  file  in  schools,  and  their  effective  use  in  class¬ 
room  programs  should  be  monitored  through  regular  visita¬ 
tions  and  evaluations  by  principals  or  supervisory  officers. 

In  schools  where  numbers  preclude  the  organization 
of  full  classes,  the  courses  thus  affected  may  be  offered  by 
splitting  classes  on  a  grade  basis  (Grade  9,  Basic  Level, 
combined  with  Grade  10,  Basic  Level)  or  on  a  course  basis 
(Mathematics  for  Business  and  Consumers,  Grade  11,  com¬ 
bined  with  Mathematics  for  Technology7,  Grade  11).  In  such 
cases  students  shall  be  clearly  identified  as  being  in  a  spe¬ 
cific  course,  and  the  objectives  and  assessment  strategies  for 
the  different  groups  of  students  shall  be  distinct.  (See  osis, 
sections  4.6  and  5.5.) 

It  is  essential  that  meaningful  curriculum  review  and 
renewal  take  place  on  an  ongoing  basis.  The  effectiveness  of 
this  curriculum  guideline  depends  on  communication,  co¬ 
operation,  and  co-ordination  among  ministry7  personnel, 
school  board  officials,  and  teachers.  This  co-operative  effort 
is  essential  to  assure  the  continual  improvement  of  learning 
experiences  for  students. 


Cross-Curricular 

Componmts 


t 


Mathematics  Anxiety 

The  avoidance  of  mathematics  is  often  associated  with  a 
mathematics  anxiety,  which  can  be  alleviated  by  concerned 
teachers.  A  supportive  classroom  environment,  which  can 
decrease  anxiety,  should  involve  aspects  such  as  the  follow¬ 
ing: 

the  provision  of  many  opportunities  for  students  to  expe¬ 
rience  success  and  positive  reinforcement; 
patience,  receptivity,  and  understanding; 
the  avoidance  of  unnecessary  tension  and  pressure  in  the 
classroom; 

a  matching  of  the  reading  level  of  resources  to  that  of 
students; 

i  the  use  of  a  variety  of  assessment  techniques  (e.g..  frequent 
short  tests,  take-home  tests,  projects); 
provisions  for  retesting,  if  necessary; 
the  acceptance  of  alternative  solutions; 
the  use  of  diagnostic  interviews  to  probe  beyond  a  superfi¬ 
cial  identification  of  learning  problems  associated  with 
mathematics; 

the  relating  of  mathematical  concepts  and  generalizations 
to  applications  familiar  to  the  learner. 

Individual  Differences 

Each  student  enrolled  in  Intermediate  or  Senior  Division 
mathematics  courses  has  his/her  own  personal  way  of  per¬ 
ceiving  the  world.  Individuals  vary  in  the  ways  they  receive, 
process,  recall,  apply,  and  transmit  information.  Each  student 
will  have  a  preferred  learning  style.  Some  will  benefit  more 
from  oral  instruction,  others  from  the  written  word;  some 
from  manipulating  concrete  materials,  others  from  working 
with  abstract  ideas;  some  from  self-directed  activity,  others 
from  the  structured  presentation  of  ideas;  some  from  indi¬ 
vidual  effort,  others  from  group  interaction.  Although  some 
individual  differences  will  be  addressed  through  the 
student’s  selection  of  a  course  at  an  appropriate  level  of 
difficulty',  teachers  should  be  prepared  to  identify’  the  learn¬ 
ing  styles,  needs,  and  abilities  of  students  in  any  class  and 
to  make  the  necessary  adjustments  in  the  design,  develop¬ 
ment,  and  presentation  of  the  course  to  accommodate  them. 

For  example,  in  order  to  help  a  student  who  understands 
mathematical  ideas  when  they  are  presented  through  manip¬ 
ulative  materials  or  when  they  are  related  to  familiar  events 
but  has  difficulty  when  they  are  presented  abstractly,  the 
teacher  might: 

►  associate  mathematical  concepts  with  familiar  objects  or 
applications; 

►  use  inductive  rather  than  deductive  reasoning; 

provide  step-by-step  instructions  when  lengthy  procedures 
are  involved; 

►  encourage  a  check  of  conclusions  through  the  use  of 
familiar  ideas  such  as  numbers  or  simple  geometric  shapes; 
provide  immediate  reinforcement  of  new  concepts  and 
procedures  through  their  application  to  familiar  situations. 


In  order  to  help  a  student  who  understands  visual  presenta¬ 
tions  and  spatial  relationships  but  has  difficult)7  with  audi¬ 
tor)-  discrimination,  memory,  and  symbolization,  the  teacher 
might: 

restrict  distracting  noise; 

keep  verbal  explanations  concise  and  relevant  to  the  task; 
exaggerate  inflection  and  emphasis  on  key  concepts  or 
terms; 

use  gestures  and  visual  demonstrations  in  conjunction  with 
oral  instruction; 

present  appropriate  vocabulary  in  conjunction  with  expe¬ 
rience  to  assist  associative  memory; 
provide  sufficient  time  for  the  student  to  formulate  his/her 
thought  and  to  plan  an  oral  response. 

In  order  to  help  a  student  who  understands  and  retains  oral 
presentations  but  has  difficult)7  with  visual  discrimination, 
memory,  and  symbolization,  the  teacher  might: 

reduce  visual  distractions; 

focus  the  student’s  attention  on  specific  aspects  of  diagrams 
or  algebraic  expressions  through  oral  clues,  gestures,  and 
the  restricted  use  of  colour; 

provide  sufficient  time  between  a  visual  presentation  and 
an  oral  response  so  that  the  student  can  interpret  what 
he/she  has  seen,  formulate  his/her  thought,  and  plan  a  re¬ 
sponse; 

encourage  the  student  to  verbalize  while  doing  assign¬ 
ments. 

The  following  are  some  strategies  that  can  be  used  to  identify 
individual  differences  and  to  accommodate  them: 

observation,  interviews,  and  tests  to  provide  a  basis  for  the 
diagnosis  of  individual  strengths  and  weaknesses; 
the  assigning  of  individual  projects  that  span  a  wide  range 
of  interests  and  skills; 

the  organization  of  the  class  into  several  homogeneous 
groups,  each  assigned  different  activities  appropriate  to  the 
learning  styles,  needs,  or  abilities  of  the  members  of  the 
group; 

the  organization  of  the  class  into  several  heterogeneous 
groups  that  span  a  wide  range  of  interests  and  skills; 
the  pairing  of  students  so  that  they  can  work  together  on 
assigned  tasks; 

the  designing  of  seatwork  and  homework  assignments  that 
are  differentiated  for  individuals  or  groups  within  the 

class; 

the  designing  of  seatwork  and  homework  assignments  to 
provide  for  individual  choice; 
the  use  of  appropriate  computer  software; 
the  provision  of  enrichment  activities  for  individuals; 
the  assessment  of  individuals  on  differing  aspects  of  the 
course  (e.g.,  core  only,  core  plus  optional,  core  with  em¬ 
phasis  on  knowledge  and  recall,  core  with  emphasis  on 
application  and  problem  solving); 
the  evaluation  of  individuals  to  take  into  account  needs, 
abilities,  and  attitudes,  as  well  as  achievement; 
the  use  of  reporting  that  recognizes  individual  differences. 


Throughout  the  Intermediate  and  Senior  Divisions  each 
student  should  be  provided  with  increasing  opportunities  for 
self-direction  and  self-discipline. 

The  Adult  Perspective 

This  guideline  may  serve  as  a  basis  for  courses  for  adult 
learners  in  regular  school  programs  in  mathematics.  Such 
classes  may  be  composed  exclusively  of  adults,  as  in  contin¬ 
uing  education,  or  of  adults  integrated  with  school-age 
students. 

Course  planning  for  adult  learners  should  include  a 
consideration  of  adult-learning  principles,  including  the 
following: 

Adult  learners  often  bring  a  rich  store  of  practical  experi¬ 
ence  with  them.  Classroom  activities  can  be  designed 
to  elicit  and  build  on  this  base. 

Many  adults  learn  best  in  groups  and  welcome  the  support 
of  their  fellow7  learners.  Activities  that  foster  social  interac¬ 
tion  will  result  in  more  effective  learning.  Through  such 
activities  learners  become  a  resource  for  one  another. 
Many  adults  learn  effectively  through  active  participation. 
Strategies  that  balance  experiential  activities  with  theoreti¬ 
cal  and  abstract  presentations  may  enhance  their  learning. 
Many  adults  tend  to  focus  on  the  present  and  to  be  prob¬ 
lem-oriented.  The  efforts  of  the  teacher  to  discover  and 
build  on  their  expressed  learning  needs  w  ill  generally  en¬ 
rich  the  learning  situation. 

Adults  exhibit  a  far  greater  range  of  learning  styles  than  do 
school-age  students.  Opportunities  for  independent  study 
and  for  learning  projects  may  be  used  to  provide  for 
individual  differences. 

Diagnostic  testing,  interviews,  and  planned  remedial  experi¬ 
ences  will  help  adult  learners  to  adjust  to  current  mathe¬ 
matics  programs.  Diagnosis  should  concentrate  on  those 
concepts  and  skills  that  are  deemed  essential  for  attaining 
the  objectives  of  the  course  being  taken,  rather  than  on 
all  the  objectives  of  prerequisite  courses.  The  adult  learner 
should  be  assisted  to  make  the  bridge  between  previously 
learned  concepts  and  current  mathematical  vocabulary  and 
symbols. 

Adult-learning  theory  suggests  that  adults  tend  to  be  highly 
self-directed,  responsible,  and  mature.  The  teacher  should 
decide  the  extent  to  which  the  principles  described  above 
may  be  implemented  in  a  given  situation  w7ith  the  learners  in 
the  class. 


Exceptional  Students 

Some  exceptional  students  can  be  accommodated  in  a 
regular  mathematics  classroom  with  only  minor  changes 
in  objectives  or  through  an  emphasis  on  certain  teaching 
techniques.  Other  exceptional  students  will  require  more 
extensive  modification  of  the  program  in  terms  of  pacing, 
breadth  or  depth  of  content,  methods  of  assessment,  or 
teaching  strategies. 

Five  broad  areas  of  exceptionality  -  behavioural,  commu- 
nicational,  intellectual,  physical,  and  multiple  -  delineate 
the  range  of  differences  for  which  provisions  must  be  made. 
The  Identification,  Placement,  and  Review  Committee  of  a 
board  identifies  students  as  exceptional  and  states  the  iden¬ 
tification  it  has  made  of  the  learning  needs  of  each  student. 
To  meet  these  needs,  courses  designed  from  this  guideline 
should  provide  students  with  learning  experiences  that 
correspond  in  content,  process,  product,  and  evaluation  to 
the  students'  needs,  abilities,  interests,  and  aspirations.  Alter¬ 
ations  should  be  made  to  the  program  to  accommodate 
the  unique  needs  of  the  exceptional  student  in  respect  to 
the  rate  of  progress  and  level  of  difficulty,  but,  at  the  same 
time,  the  integrity  of  this  guideline  should  be  maintained. 
The  assistance  of  additional  professional  staff  and  the  use  of 
specialized  equipment  or  facilities  may  be  required. 

A  special  education  program  planned  for  an  exceptional 
student  must  be  based  on  and  modified  in  accordance  with 
the  results  of  continuous  assessment  and  evaluation.  The 
use  of  a  variety  of  assessment  techniques  should  ensure  a 
comprehensive  evaluation  of  each  student’s  progress.  Subse¬ 
quent  to  evaluation,  further  alterations  to  a  student’s  pro¬ 
gram  may  be  required  in  terms  of  teaching/learning  strategies 
or  a  more  suitable  combination  of  compulsory  and  optional 
credits. 

Exceptional  students  may  select  courses  from  any  of  the 
three  levels  of  difficulty.  However,  teachers  and  principals 
should  ensure  that  these  students  have  their  needs  consid¬ 
ered  and  that  any  necessary  modifications  are  incorporated 
within  the  selected  courses.  Reference  should  be  made  to 
appropriate  support  documents  for  exceptional  students  for 
suggestions  related  to  planning,  teaching,  and  evaluating 
courses. 

A  student  who  is  intellectually  handicapped  might  be 
helped  by  a  teacher  who: 

finds  the  level  at  which  success  is  achieved  and  proceeds 
from  there  at  a  pace  that  sustains  the  student’s  success; 
provides  the  student  with  individual  help  and  attention; 
uses  objects  that  the  student  can  manipulate  and  to  which 
he/she  can  relate  (e.g.,  money,  a  ruler,  chips,  or  dice); 
proceeds  in  short,  single,  systematic  steps,  repeating  these 
if  necessary; 

develops  the  student’s  understanding,  accuracy,  and  speed 
in  that  order; 

provides  the  student  with  motivation; 
establishes  individual  standards  of  quality; 
develops  abstractions,  where  necessary,  using  manipulative 
materials  and  imagery; 

allows  the  students  to  refer  to  resource  materials  when 
performing  mathematical  tasks. 


A  mathematically  gifted  student  might  be  helped  by  a  teacher 
who: 

groups  the  student  with  other  gifted  students  so  that  they 
all  receive  the  encouragement  and  stimulation  of  peers; 
provides  problems  that  encourage  students  to  develop 
generalizations; 

encourages  the  formulation  of  mathematical  relationships; 
encourages  the  development  of  a  variety  of  solutions  to 
problems; 

provides  the  student  with  the  opportunities  and  the  incen¬ 
tive  to  pursue  chosen  mathematical  topics  independently 
and  in  depth; 

encourages  the  creation  of  new  problems  based  on  one 
already  considered; 

arranges  for  the  student’s  participation  in  mathematics 

clubs,  leagues,  and  fairs; 

arranges  student  contacts  with  mentors; 

provides  the  student  with  opportunities  for  preparing, 

presenting,  and  participating  in  seminars. 

Mathematically  gifted  students  will  normally  solve  problems 
swiftly  and  with  insight,  sometimes  seeming  to  omit  some 
steps  in  logic  that  less  gifted  students  require.  They  will 
tend  to  generalize  broadly  and  rapidly;  to  show  flexibility  in 
thinking;  to  be  creative  in  their  solutions;  to  be  persistent 
when  doing  mathematics;  and  to  perceive  many  situations  in 
mathematical  terms.  While  mathematically  gifted  students 
will  usually  be  achieving  well  in  mathematics,  they  may  not 
be  the  highest  achievers.  Conversely,  many  high  achievers 
may  not  be  mathematically  gifted. 

Careers  and  Mathematics 

There  are  few  occupations  in  our  society  that  do  not  use 
mathematics  in  some  form,  and  few,  if  any,  consumers  who 
do  not  employ  some  mathematical  ideas  in  their  purchasing 
decisions,  record  keeping,  or  leisure  activities.  Mathematics 
teachers  shall  discuss  with  students  how  mathematical 
knowledge  relates  to  and  affects  entry  into  a  variety  of 
occupations.  They  should  assist  students  in  career  planning 
through  counselling  that  relates  students’  interest,  aptitude, 
and  achievement  in  mathematics  to  career  goals.  They  should 
make  specific  reference  to  applications  related  to  occupa¬ 
tions  that  are  important  to  their  students. 

The  following  lists  indicate  the  level  of  mathematics  asso¬ 
ciated  with  a  number  of  occupations  (at  the  time  of  devel¬ 
opment  of  this  guideline): 

secondary  school  mathematics  beyond  Grade  10 
desirable:  accounting  clerk,  animal  attendant,  bank  teller, 
building  tradesperson,  fashion  designer,  geographer,  inte¬ 
rior  designer,  lawyer,  mechanic,  salesperson,  stenographer 
college  mathematics  desirable:  agricultural  technician, 
computer  operator,  insurance  underwriter,  medical  tech¬ 
nologist,  nurse 

college  mathematics  essential:  business  administrator, 
computer  programmer,  machinist,  optician,  engineering 
technician,  engineering  technologist 


some  university  mathematics  useful:  accountant, 
architect,  dentist,  elementary  school  teacher,  food  scientist, 
psychologist,  social  scientist 

university  mathematics  essential:  actuary,  applied 
mathematician,  astronomer,  chemist,  mathematics  teacher, 
meteorologist,  physicist,  professional  engineer,  statistician, 
systems  analyst 

For  current  information  on  the  level  of  mathematics  desira¬ 
ble  or  required  for  these  or  other  specific  occupations, 
mathematics  teachers  should  seek  the  assistance  of  guidance 
departments  and  refer  students  to  the  Student  Guidance 
Information  Service  (sgis)  and  the  library  resource  centre. 

Statistical  data  indicate  that  the  participation  of  female 
students  in  mathematics  courses  drops  significantly  after 
Grade  1 1.  This  tends  to  limit  their  chances  of  entry  into 
technical  and  professional  fields.  Technology  programs  re¬ 
quire  Grade  12  mathematics  as  a  prerequisite,  and  mathe¬ 
matics  is  increasingly  used  in  the  social,  behavioural, 
managerial,  and  life  sciences,  as  well  as  in  physics,  chemistry, 
and  engineering. 

The  following  are  some  of  the  factors  that  contribute  to 
an  individual’s  participation  in  mathematics  courses: 

the  student’s  perception  of  the  need  for  and  usefulness  of 

mathematics  in  careers; 

the  student’s  attitude  towards  mathematics; 

the  encouragement  of  important  persons  such  as  teachers, 

parents,  and  counsellors. 

Teachers  should  encourage  both  male  and  female  students 
to  continue  their  study  of  mathematics  by  consciously: 

developing  in  students  an  awareness  of  the  usefulness  of 
mathematics  in  various  occupations  and  everyday  life; 
encouraging  the  attitude  that  mathematics  is  open  to  both 
sexes  equally; 

building  student  confidence  through  a  supportive  environ¬ 
ment. 

The  ability7  of  secondary7  school  graduates  to  take  advantage 
of  opportunities  for  career  advancement  or  change  can 
depend  on  the  number  of  courses  in  mathematics  that  they 
have  completed.  In  order  to  ensure  that  female  graduates 
will  not  be  at  a  disadvantage  because  they  have  avoided  op¬ 
tional  mathematics  courses,  mathematics  teachers  should 
motivate  and  prompt  all  female  students  to  continue  with 
mathematics  at  a  level  commensurate  with  their  mathemati¬ 
cal  abilities. 


Values  Education 

Values  education  is  an  integral  part  of  the  school  experience. 
In  the  mathematics  classroom  it  is  important  that  the  teacher 
provide  students  with  regular  opportunities  to  reflect  on 
the  values  and  issues  that  arise  from  the  subject  matter  and 
from  the  interaction  of  the  students  and  the  teacher.  These 
opportunities  will  help  students  to  clarify  and  carefully 
examine  values  within  the  social  context,  as  well  as  to  learn 
reflective  skills  that  will  assist  them  with  the  value  dilemmas 
they  will  meet  in  their  own  lives. 

Some  applications  related  to  areas  such  as  economics 
(e.g„  How  much  of  earned  income  should  be  spent  on  a 
car?)  and  the  environment  (e.g..  What  are  the  implications 
of  the  exponential  growth  of  pollutants?)  provide  direct 
opportunities  to  address  values  issues.  However,  the  mathe¬ 
matics  classroom  should  focus  on  the  nurturing  of  some  of 
the  values  that  are  the  foundation  of  Ontario  school  pro¬ 
grams.  These  include  respect  for  self  and  others,  tolerance, 
patience,  courtesy,  and  co-operation.  Each  of  these  values 
can  be  demonstrated  and  encouraged  in  the  context  of  the 
varying  perceptions  of  mathematics  and  the  variety  of  solu¬ 
tions  that  challenging  problems  will  generate.  In  addition,  the 
mathematics  teacher  can  encourage  the  use  of  problem¬ 
solving  strategies  that  may  be  helpful  in  resolving  value 
conflicts. 

The  consideration  of  values  and  issues  takes  place  within 
a  classroom  environment  that  maximizes  concern  for  justice, 
respect,  and  caring.  Students  should  be  challenged  to  con¬ 
sider  the  ethical  implications  of  decisions  and  to  become 
increasingly  aware  of  both  rights  and  responsibilities. 


Process  Components 
in  the  Mathematics 
Program 


The  development  of  the  following  process  components  from 
grade  to  grade  shall  be  a  consideration  in  local  curriculum 
development.  These  components  shall,  in  varying  degrees,  be 
part  of  all  courses  designed  from  this  guideline.  Some  guid¬ 
ance  related  to  specific  courses  and  sections  of  courses  is 
given  within  the  lists  of  content  objectives. 

Language  and  Mathematics 

Language  (listening,  speaking,  reading,  and  writing  )  plays  a 
fundamental  part  in  the  teaching  and  learning  of  mathemat¬ 
ics.  Not  only  is  language  a  means  of  communication,  but 
it  is  also  part  of  a  thinking  process  through  which  ideas  are 
combined,  relationships  found,  and  problems  posed  and 
solved.  Teachers  should  appreciate  the  distinction  between 
language  used  to  develop  an  understanding  of  mathematics 
and  the  language  of  mathematics.  They  should  recognize 
this  distinction  in  planning  and  providing  instruction. 

Language  used  to  develop  an  understanding  of 
mathematics.  The  role  of  language  in  both  communication 
and  understanding  can  be  strengthened  through  the  use  of 
questions  that  probe  for  explanations  rather  than  stimulate 
recognition  or  recall.  Students  should  be  consistently  asked 
“Why?”  and  helped  to  use  language  that  expresses  their 
answer  to  such  a  question  and  conveys  their  meaning  to 
others.  Opportunities  should  be  provided  for  students  to 
engage  in  writing  activities  in  which  they  explore  their  own 
perceptions  of  mathematical  concepts  and  report  on  their 
attempts  to  apply  mathematics  to  problem  solving.  Students 
should  also  be  provided  with  opportunities  to  engage  in 
speaking  and  listening  activities  in  which  they  test  their 
thinking  and  reasoning  against  those  of  their  peers.  It  is 
through  these  ty  pes  of  activities  that  students  modify,  verify7, 
and  consolidate  their  learning. 

Where  appropriate,  students  should  be  given  opportunities 
to  learn  mathematics  independently  through  reading,  in 
full  recognition  of  the  problems  inherent  in  reading  mathe¬ 
matics.  Mathematics  textbooks  will  not  usually  provide 
good  independent-reading  assignments.  Such  assignments  are 
better  based,  initially,  on  books  that  have  been  written  for 
the  general  public.  Students  in  Senior  Division  courses  pre¬ 
paring  for  the  study  of  mathematics  at  university  must  have 
experiences  in  learning  independently  from  textbooks. 

Mathematics  as  a  language.  The  precision  of  mathemat¬ 
ical  vocabulary  and  the  conciseness  of  mathematical  symbol¬ 
ism  is  often  difficult  for  the  learner.  Each  unit  in  a  course 
should  be  analysed  to  identify'  such  vocabulary  and  symbolic 
content.  Questions  such  as  the  following  are  useful  in  this 
regard:  How  is  this  vocabulary  or  notation  related  to  every¬ 
day  usage?  How  does  it  conflict  with  everyday  usage?  How 
is  it  related  to  previously  introduced  mathematical  terms? 
The  answers  to  these  questions  will  suggest  ways  in  which 
students  can  learn  and  consolidate  the  special  mathematical 
meanings  of  the  terms  and  symbols.  It  is  important  to  recog¬ 
nize  the  role  of  experience  in  developing  concepts.  Defini¬ 
tions  should  usually  be  developed  as  summarizing  statements 
of  ideas  that  have  been  understood,  not  as  the  initial  intro¬ 
duction  of  a  term,  symbol,  or  concept. 
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The  vocabulary  of  mathematics  can  be  placed  into  three 
main  categories: 

words  and  symbols  that  have  both  an  everyday  meaning 
and  a  special  meaning  in  mathematics  (e.g.,  function,  nega¬ 
tive.  similar ); 

words  and  symbols  that  have  a  unique  meaning  in  mathe¬ 
matics  (e.g..  decimal,  V^,  tt,  logarithm); 
words  and  symbols  that  arc  unique  to  mathematics,  but 
that  have  multiple  interpretations  within  mathematics  (e.g., 
—  1  as  used  in  x  —  1  or  a~ 1  or/-  1(jc),  and  root  as  related 
to  numbers  or  equations). 

For  clarity  and  understanding,  communication  using  the 
language  of  mathematics  must  conform  to  the  rules  of  that 
language.  The  misuse  or  careless  use  of  symbols  in  a  state¬ 
ment  can  lead  to  misinterpretation  even  by  the  person  who 
writes  the  statement.  Thus,  students  should  be  continually 
made  aware  of  good  form,  and  mathematics  instruction 
should  include  means  of  assisting  students  to  overcome  or 
to  avoid  specific  difficulties  associated  with  the  language 
of  mathematics. 

Experiential  Approaches 

Manipulative  materials  and  pictorial  representations  play  a 
crucial  role  in  students’  mastering  of  mathematical  con¬ 
cepts.  Throughout  the  Intermediate  Division  and  for  many 
students  in  the  Senior  Division,  both  the  review  of  previously 
encountered  concepts  and  the  development  of  new  ones 
should  take  place  through  approaches  that  relate  abstractions 
to  manipulative  materials  or  to  real-life  situations  that  may 
be  experienced  or  simulated  in  the  classroom.  The  selection 
of  a  specific  experience  should  be  based,  in  part,  on  its 
familiarity  to  the  students  and  its  usefulness  in  assisting  recall 
through  mental  images. 

The  experiential  approach  is  important  to  students  in  the 
Intermediate  Division,  especially  for  their  eventual  under¬ 
standing  of  concepts  related  to  fractions,  ratio,  percent, 
decimals,  algebra,  measurement,  and  geometry.  In  the  Senior 
Division,  the  development  of  students’  understanding  of 
trigonometry,  vectors,  relations,  and  equations  is  dependent 
on  their  having  mental  images  based  on  experiences  that 
give  meaning  to  the  abstract  concepts  involved.  Where  ap¬ 
plicable,  carefully  selected  computer  software  should  be 
used  to  provide  experience  for  concept  development.  For 
some  students,  writing  their  own  computer  programs  may 
contribute  to  such  development. 

When  an  experiential  approach  is  used,  its  success  de¬ 
pends  on  the  teacher’s  guiding  students  to  recognize  the 
patterns  and  relationships  that  lead  to  the  desired  mathe¬ 
matical  concept  or  generalization. 

Proof 

Logical  proof  involves  the  process  of  reasoning  from  a  set  of 
premises  through  a  series  of  connected  inferences  to  a 
conclusion.  In  mathematics,  there  are  five  major  methods  of 
proof:  direct  proof,  proof  by  use  of  the  contrapositive,  indi¬ 
rect  proof  (reductio  ad  absurdum),  proof  by  listing  all  possi¬ 


ble  cases,  and  proof  by  mathematical  induction.  There  are 
also  two  methods  of  disproof:  disproof  by  contradiction  and 
disproof  by  counter  example. 

W  hile  some  students,  even  on  completion  of  the  Senior 
Division,  will  not  be  able  to  appreciate  all  of  these  methods 
of  proof  and  disproof,  many  students,  even  in  the  Intermedi¬ 
ate  Division,  can  appreciate  proof  by  listing  all  possible 
cases,  disproof  by  contradiction,  and  disproof  by  counter 
example.  Most  students  will  not  engage  successfully  in  direct 
proof  until  the  Senior  Division  because  of  their  stage  of 
development.  For  those  who  are  ready,  the  growth  of  their 
reasoning  ability'  will  depend  upon  continued  experiences  in 
using  logical  proof.  In  the  Intermediate  Division  the  pro¬ 
cesses  of  proof  should  be  developed  by  challenging  students 
to  justify'  statements,  to  search  for  all  cases,  to  look  for 
counter  examples,  and  to  demonstrate  the  existence  of  a 
number  or  a  geometric  figure  with  certain  properties.  The 
teacher  should  model  logical  thinking  through  the  consistent 
use  of  conditional  reasoning  (e.g.,  “if  ...  then”  sentences). 

Both  teachers  and  students  should  “think  aloud”  in  analys¬ 
ing  and  proving  problems.  Attention  should  be  drawn  to 
the  differences  between  the  problem-solving  strategies  and 
the  ultimate  structured  proof.  Beginning  in  the  Grade  10 
advanced-level  mathematics  course,  attention  shall  be  di¬ 
rected  to  the  role  of  the  building  blocks  of  proof  (undefined 
terms,  definition,  assumptions )  with  geometry'  used  as  a 
model  for  a  logical  system.  The  Grade  12  advanced-level 
course  provides  for  the  extension  of  this  to  more  complex 
proofs.  In  the  Senior  Division  and  particularly  in  advanced- 
level  courses,  the  role  of  proof  as  the  culmination  of  problem 
solving  (proving  a  solution  true  in  general)  should  be  em¬ 
phasized. 

WTien  considering  the  evaluation  of  a  student’s  knowledge 
of  proof,  the  teacher  should  remember  that  it  is  an 
outgrowth  of  a  mixed  set  of  skills,  habits,  and  attitudes. 
These  include  being  aware  of  assumptions,  listening  to  and 
evaluating  arguments,  recognizing  patterns  (including  cases 
where  patterns  cannot  be  extended  without  proof),  and 
being  willing  and  able  to  think  hypothetically.  There  may  be 
few  students,  even  in  the  Senior  Division,  who  can  be  ex¬ 
pected  to  demonstrate  all  these  attributes  consistently. 

Applications 

Everyone  uses  mathematics,  in  some  form  or  other,  in 
everyday  life.  The  curriculum  based  on  these  guidelines  shall 
be  designed  to  help  students  to  recognize  these  uses,  to 
develop  an  understanding  of  them,  and  to  extend  this  un¬ 
derstanding  to  new  applications.  The  ultimate  goal  is  to  have 
students  transfer  their  present  use  of  mathematics  to  unfa¬ 
miliar  situations.  Thus,  the  mathematics  program  for  the 
Intermediate  and  Senior  Divisions  should  give  students  many 
opportunities  to  see  a  direct  relationship  between  their 
studies  and  the  real  problems  that  they  face  now  or  will 
encounter  in  the  future. 

Wherever  possible,  skills  and  concepts  should  be  related, 
from  the  beginning,  to  their  applications.  This  approach 
can  assist  students  to  understand  mathematical  principles 
and  to  establish  a  secure  base  on  which  they  can  build  more 
sophisticated  ideas  and  consider  more  complex  applications. 


Applications  shall  be  interspersed  throughout  the  pro¬ 
gram.  rather  than  developed  in  isolation.  An  effort  should  be 
made  to  relate  the  mathematics  program  to  programs  in 
other  subject  areas,  such  as  science,  technological  studies, 
social  sciences,  business  studies,  and  the  arts.  The  applica¬ 
tions  chosen  should  also  relate  to  the  interests  of  students, 
the  levels  of  difficulty  of  a  course,  and  their  relevance  in 
the  community. 

Calculators  or  computers  shall  be  used  in  most  work 
based  on  applications,  since  such  aids  enable  teachers  to 
extend  the  breadth  and  depth  of  the  problems  explored. 

Mathematical  Models 

The  process  of  problem  solving  using  mathematics  inevitably 
involves  the  choice  or  creation  of  a  mathematical  model. 

As  a  problem  becomes  more  complex,  the  selection  of  an 
appropriate  mathematical  model  becomes  more  crucial 
in  the  attainment  of  a  solution.  In  the  Intermediate  Division 
the  models  used  may  initially  involve  numerical  expressions, 
tables,  graphs,  diagrams,  and  eventually  formulas,  linear 
equations,  and  geometric  relations.  In  the  Senior  Division 
the  models  used  may  also  involve  quadratic  equations,  trigo¬ 
nometry,  series,  vectors,  matrices,  and  calculus. 

Throughout  all  of  the  courses  work  on  applications  and 
problem  solving  should  emphasize  the  aspect  of  choice 
in  mathematical  modelling.  Students  should  come  to  appre¬ 
ciate  the  stages  involved  in  working  with  an  application. 
These  stages  are: 

1 .  identify  ing  the  problem  to  be  solved; 

2.  modify  ing  and  simplifying  the  problem  so  that  the 
important  features  are  described  with  reasonable  preci¬ 
sion  (a  real  model); 

3.  translating  the  ideas  of  the  real  model  into  a  mathemati¬ 
cal  model; 

4.  deriving  some  conclusions  as  a  result  of  a  consideration 
of  the  mathematical  model; 

5.  testing  the  conclusions  by  comparison  with  the  results 
in  the  application; 

6.  if  necessary',  modify  ing  the  real  or  mathematical  model 
or  selecting  a  new  one  so  that  better  predictions  can 
be  made. 

Many  of  these  stages  will  involve  the  strategies  of  problem 
solving  described  in  the  next  section. 

In  the  classroom  context  teachers  often  introduce  a  very' 
precisely  defined  and  simplified  real  model,  but  they  should 
also  be  watching  for  opportunities  to  involve  students  in 
situations  or  questions  that  are  less  precisely  defined.  Out¬ 
door-education  experiences  often  provide  such  opportunities 
(e.g.,  How  high?,  How  far  across?),  as  do  management  prob¬ 
lems  (e.g..  How  can  the  cafeteria  be  redesigned  to  handle 
peak  traffic? ). 


Problem  Solving 

Developing  the  ability  to  solve  problems  is  a  major  goal  of 
mathematics  education.  Problems  are  solved  by  drayving  on 
past  experiences  -  sometimes  in  a  systematic  manner,  but 
often  in  flashes  of  creativity  and  intuition.  Problem  solving  is 
not  exclusively  the  domain  of  mathematics;  it  is  an  integral 
part  of  all  subjects  and  of  everyday  life. 

Systematic  problem  solving  involves  the  following  stages: 

1.  the  awareness  of  a  situation  in  which  there  is  given 
information  and  a  goal; 

2.  a)  the  consideration  of  possible  strategies; 
b)  the  choice  of  a  strategy'; 

3.  the  carry  ing  out  of  the  strategy'; 

4.  the  verification  of  the  solution  in  the  situation. 

There  are  two  major  types  of  problems: 

A  strategy7  is  evident  immediately.  Difficulties  in  solution 
are  related  to  one’s  ability  to  carry'  out  the  strategy'  cor¬ 
rectly. 

A  strategy'  is  not  immediately  evident.  Difficulties  in  solu¬ 
tion  are  initially  related  to  choosing  an  appropriate  strat¬ 
egy  • 

A  given  problem  may  be  of  the  first  type  for  one  individual, 
but  of  the  second  type  for  another  individual. 

For  most  students  word  problems  assigned  after  a  mathe¬ 
matical  concept,  generalization,  or  skill  has  been  taught 
are  usually  of  the  first  type,  requiring  only  the  application  of 
a  known  algorithm  for  solution.  It  is  essential  that  students 
also  have  experiences  throughout  each  grade  with  problems 
of  the  second  type.  Generally,  these  problems  should  be 
solvable  by  a  variety  of  strategies  or  by  models  and  tech¬ 
niques  that  have  not  been  recently  taught  or  practised,  or  in 
a  combination  not  previously  experienced. 

The  following  procedures  should  be  stressed  in  connec¬ 
tion  with  the  stages  of  systematic  problem  solving: 

1.  Identifying  relevant  and  irrelevant  information.  This  in¬ 
volves  reading,  understanding,  paraphrasing,  summariz¬ 
ing,  and  listing. 

2.  a)  Identifying  possible  strategies.  These  include: 

classifying  information  (e.g.,  as  insufficient,  con¬ 
flicting,  extraneous,  redundant ); 
searching  for  a  pattern; 
drawing  a  diagram  or  flow  chart; 
constructing  a  table; 

estimating  (guessing  and  checking;  improving  the 
guess); 

choosing  mathematical  operations  and  sequencing 
them; 

assuming  a  solution  and  working  backwards; 

using  a  formula  or  writing  an  equation; 

solving  a  simpler  problem  (part  of  the  problem); 

accounting  for  all  possibilities; 

checking  for  hidden  assumptions; 

making  an  assumption  and  drawing  a  conclusion. 


b )  Selecting  a  strategy  based  on  some  of  the  following 
considerations:  familiarity,  ease  of  implementation, 
efficiency  (elegance). 

3.  Carn  ing  out  the  strategy  as  follows: 

working  with  care; 
checking  work; 
presenting  ideas  clearly; 

persisting  (trying,  resting,  trying  again,  trying  another 
strategy ). 

4.  Determining  how  good  the  solution  is  by: 

verifying  it  in  the  problem  situation  (reasonableness 
of  result); 

generalizing  the  solution  to  similar  problems; 
searching  for  a  better  solution. 

Throughout  the  Intermediate  and  Senior  Divisions  courses 
at  all  levels  of  difficulty  shall  include  planned  experiences 
based  on  the  second  type  of  problem,  which  will  help  stu¬ 
dents  to  strengthen  the  problem-solving  skills  that  have  been 
summarized  above.  Some  of  these  experiences  could  be 
situations  or  applications  that  encourage  problem  posing. 

Use  of  Calculators 

The  calculator  has  become  an  integral  part  of  our  way  of 
life.  In  recognition  of  this  fact,  schools  should  ensure  that 
students  become  proficient  and  discerning  in  the  use  of 
calculators.  Estimation  and  mental  calculation  should  be  used 
to  anticipate  and  verity'  calculator  results. 

Students  should  possess  some  reliable  and  efficient  meth¬ 
ods  of  earning  out  calculations  without  the  use  of  a  calcula¬ 
tor  when  a  small  number  of  digits  is  involved  and  with  a 
calculator  when  a  large  number  of  digits  is  involved. 

Calculators  shall  be  used  when  the  primary  purpose  of  a 
given  activity'  is  the  development  of  problem-solving  or 
other  skills  in  which  computation  is  of  secondary  impor¬ 
tance.  In  all  mathematics  courses  student  facility'  with  ap¬ 
propriate  calculator  skills  should  be  assessed.  Such  skills 
should  be  taught  as  necessary'. 

Computers  in  Mathematics 

As  the  cost  of  good  educational  hardware  decreases  and  the 
availability  of  good  educational  software  increases,  teachers 
will  be  presented  with  increasing  opportunities  for  enhanc¬ 
ing  or  restructuring  mathematics  programs.  The  use  of  com¬ 
puters  should  change  the  quantity'  and  ty  pe  of  interactions 
in  the  classroom  and  encourage  co-operative  learning.  As 
well,  the  relative  emphasis  placed  on  the  various  objectives 
within  mathematics  courses  should  be  adjusted  in  the  light 
of  the  changed  perception  that  computer  technology  brings. 

In  the  planning  and  development  of  courses,  considera¬ 
tion  should  be  given  to  relevant  ways  of  incorporating 
knowledge,  skills,  and  attitudes  related  to  the  computer.  Al¬ 
ternative  strategies  for  teaching  and  learning  mathematics 
using  the  computer  should  be  explored. 


Estimation 

It  is  important  to  develop  in  students  the  ability',  either  in 
advance  or  in  retrospect,  (a)  to  determine  whether  a  solu¬ 
tion  in  problem  solving  is  reasonable  and  (b)  to  check 
computation  mentally  when  using  a  calculator.  Estimation  is 
possible  only  when  the  context  of  a  problem  and  the  nature 
of  computation  are  understood.  It  is  a  set  of  skills  that  is 
developed  over  time  through  practice.  The  assessment  of 
the  acquisition  of  these  skills  is  best  done  through  informal 
observation,  since  formal  assessment  tends  to  encourage 
the  student  to  make  an  approximation  after  obtaining  an 
exact  answer. 

To  develop  the  skills  of  estimation,  students  should  be 
asked  to: 

state  a  largest  and  smallest  reasonable  answer  to  a  problem 
before  solving  the  problem.  The  emphasis  should  be  on 
providing  a  basis  for  judging  the  solution,  not  on  making  a 

“guess'’; 

predict  whether  computations )  will  result  in  a  larger  or 
smaller  number  than  they  started  with; 
forecast  an  order  of  magnitude  for  the  result  of  computa¬ 
tions  (such  as  10s,  100s,  1000s); 
anticipate  the  magnitude  of  the  result  of  a  computation  by 
rounding  numbers  to  one  significant  digit. 

Estimation  should  be  encouraged  in  all  activities  involving 
applications,  problem  solving,  and  the  use  of  calculators 
so  that  students  make  a  habit  of  checking  the  reasonableness 
of  their  results  and  the  magnitude  of  their  answers. 


Accuracy  and  Precision 

In  problem  solving  related  to  applications,  students  should 
be  encouraged  to  consider  the  implied  accuracy  of  their 
answers  in  comparison  with  the  precision  of  the  numbers 
used  to  calculate  the  answer.  If  the  context  of  a  problem 
does  not  supply  information  about  the  precision  of  the  num¬ 
bers  involved,  then  approximations  made  in  the  process  of 
calculation  should  assume  that  the  original  data  were  exact. 
In  such  cases  the  answer  should  be  stated  with  a  qualifica¬ 
tion  as  to  its  precision,  such  as  “correct  to  the  nearest  cent” 
or  “correct  to  two  decimal  places”.  In  most  cases  measure¬ 
ments  are  assumed  to  have  a  precision  of  ±0.5  of  the 
last  significant  place  given. 

Students  studying  subjects  such  as  physics  or  technological 
studies  may  encounter  statements  of  precision  expressing 
ranges  of  tolerances  in  other  forms,  such  as  “10  g  ±  1.70  g” 
or  “1.50  cm  ±  0.4  percent”.  Mathematics  teachers  should 
co-operate  with  other  teachers  in  the  school  so  that  calcula¬ 
tions  are  dealt  with  consistently. 

The  following  rules  from  the  Canadian  Metric  Practice 
Guide  provide  a  basis  for  approximations  in  the  process  of 
calculation.  These  should  be  used,  particularly  in  advanced- 
level  mathematics  courses  in  the  Senior  Division  and  in  the 
Mathematics  for  Technolog}'  courses,  to  help  make  decisions 
about  approximations.  While  students  in  Grades  7  and  8 
need  not  know  the  rules,  when  approximations  are  neces¬ 
sary.  the  rounding  done  should  be  consistent  with  the  rules. 
Some  calculations  involving  the  implied  tolerances  of  num¬ 
bers  could  be  used  to  justify'  the  rules. 

Rounding  of  Data. 

When  a  figure  is  to  be  rounded  to  fewer  digits  than  the 

total  number  of  stated  digits,  the  procedure  should  be  as 

follows: 

a)  When  the  first  digit  discarded  is  less  than  five,  the  last 
digit  retained  should  not  be  changed. 

Example:  3.141  326  rounded  to  4  digits  3-141. 

b )  When  the  first  digit  discarded  is  greater  than  five,  or  if 
it  is  a  five  followed  by  at  least  one  digit  other  than 
zero,  the  last  figure  retained  should  be  increased  by 
one  unit. 

Examples:  2.213  72  rounded  to  4  digits  2.214; 

4.168  501  rounded  to  4  digits  4.169. 

c)  W  hen  the  first  digit  discarded  is  five,  followed  only  by 
zeros,  the  last  digit  retained  should  be  increased  by 
one  if  it  is  odd,  but  no  change  made  if  it  is  even. 
Examples:  2.35  rounded  to  2  digits  2.4; 

—  6.35  rounded  to  2  digits  —  6.4; 

2.45  rounded  to  2  digits  is  2.4. 

Canadian  Metric  Practice  Guide  (Rexdale,  Ont.: 
Canadian  Standards  Association,  1979),  page  39 


Note:  For  business  and  consumer  applications,  students 
should  be  taught  the  common  practice  of  rounding  up  (or 
down)  to  the  nearest  cent  or  dollar  regardless  of  the  size  of 
the  first  digit  discarded. 

Addition  and  Subtraction. 

When  numbers  are  added  or  subtracted,  the  result  after 
the  answer  is  rounded  should  be  as  precise  as  the  least 
precise  of  the  numbers  used  in  the  computation. 

Example:  0.5392  +  6.11  +  0.284  +  3.018  =  9.9512 
Round  to  2  digits  after  the  decimal  marker,  giving  the 
final  result  as  9.95. 

Multiplication  and  Division. 

When  numbers  are  multiplied  or  divided,  the  result  after 
the  answer  is  rounded  should  contain  as  many  significant 
digits  as  are  contained  in  the  number  with  the  fewest 
significant  digits  that  is  used  in  the  computation.  To  have 
more  digits  in  the  answer  would  be  unwarranted  and 
misleading.  Example:  453  592  x  2.68  =  1215.626  56 
Round  to  3  significant  digits,  to  give  the  final  result  as 
1.22  X  10\ 

Canadian  Metric  Practice  Guide  (Rexdale,  Ont.:  Canadian 
Standards  Association,  1979),  page  39 

For  further  suggestions  regarding  accuracy  and  precision, 
refer  to  the  science  guideline  for  the  Intermediate  and  Senior 
Divisions. 


The  goal  of  evaluation  is  to  improve  both  student  learning 
and  the  quality’  of  the  program  (including  materials,  teaching, 
and  assessment).  The  evaluation  of  student  achievement 
and  of  program  effectiveness  shall  be  an  integral,  ongoing 
part  of  the  teaching-learning  process,  conducted  with  a  view 
to  improving  student  learning. 

Evaluation  and  assessment  are  two  interrelated  but  distinct 
components  of  this  process: 

Evaluation  involves  subjective  judgement  against  selected 
criteria,  based  on  relevant  data. 

Assessment  is  the  collection  of  the  data  on  which  the 
evaluation  depends. 

The  effective  evaluation  of  student  achievement  will: 

provide  the  student  with  information  regarding  what  has 

been  learned  and  what  requires  further  study; 

provide  the  teacher  with  information  on  which  to  base  the 

continuation  of  the  teaching-learning  cycle; 

provide  parents  with  information  regarding  their  child’s 

progress; 

provide  teachers  at  the  next  level  or  others  with  informa¬ 
tion  concerning  the  course  objectives  achieved; 
encourage  the  student  to  further  achievement. 

The  effective  evaluation  of  the  program  will  verify'  the  ap¬ 
propriateness  of  stated  goals  and  objectives  and  determine 
the  effectiveness  of  the  teaching  strategies,  materials,  and 
assessment  instruments  that  have  been  used. 

Measuring,  assessing,  or  testing  provides  only  the  basis  for 
professional  judgements  made  by: 

the  teacher  on  what  to  report  to  students,  parents,  and 
others  and  on  how  to  continue  the  teaching-learning  cycle; 
teachers,  principals,  and  supervisory  personnel  on  how 
to  improve  program  effectiveness. 

Evaluation  of  Student 
Achievement 

Evaluation  of  student  achievement  is  the  process  of  making 
judgements  about  student  progress  in  relation  to  curriculum 
goals,  aims,  and  objectives,  using  information  gathered  by 
assessment  activities. 

Formative  evaluation.  Formative  evaluation  of  student 
achievement  takes  place  while  students  are  studying  and 
learning  new  material.  It  should  be  used  to  inform  students 
of  their  progress  and  to  identify'  for  the  teacher  those  objec¬ 
tives  that  require  review  as  well  as  those  that  require  fur¬ 
ther  and  perhaps  different  instructional  attention.  Written 
diagnostic  tests  or  oral  questioning  of  students  on  prerequi¬ 
site  or  current  content  objectives  are  important  components 
of  formative  evaluation.  If  a  pretest  indicates  that  a  student 
or  group  of  students  already  has  mastered  much  of  the 
material  intended  to  be  taught,  the  teacher  should  introduce 
only  the  unknown  skills,  concepts,  or  generalizations  and 
emphasize  the  application  of  these  skills,  concepts,  and  gen- 


eralizations  to  problem  solving.  The  following  are  sources 
of  data  on  which  formative  evaluation  may  be  based: 

►  records  of  previous  achievement 

►  topic  or  unit  pretests  (ranging  from  informal  oral  ques¬ 
tioning  to  written  diagnostic  tests) 

►  systematic  observations  of  attitudes  and  performance, 
including  oral  and  written  presentations  of  solutions  to 
problems 

►  informal  questioning  related  to  specific  objectives 

►  self-evaluation  by  students 

►  teacher-student  discussions  or  interviews,  which  could 
include  informal  or  formal  diagnostic  strategies  to  probe 
levels  of  understanding 

Summative  evaluation.  Summative  evaluation  of  student 
achievement  takes  place  after  the  completion  of  a  topic 
or  unit.  It  should  be  used  to  inform  students  and  others  of 
the  extent  to  which  the  instructional  objectives  have  been 
achieved.  The  following  are  sources  of  data  on  which  sum¬ 
mative  evaluation  may  be  based: 

►  topic  or  unit  post-tests 

►  formal  examinations  at  specific  intervals 

►  standardized  tests  related  to  course  objectives 

►  projects 

Although  the  teaching  of  mathematics  is  usually  sequential, 
the  learning  of  mathematics  is  often  not  sequential  and  is 
not  easy  to  measure.  Assessment  practices  shall  reflect  the 
complexity  of  learning.  They  shall  deal  with  degrees  of 
understanding,  with  processes  such  as  problem  solving  and 
proof,  and  with  values,  attitudes,  and  effort  as  well  as  facts, 
skills,  concepts,  and  generalizations.  Written  tests  or  exami¬ 
nations,  no  matter  how  well  constructed,  do  not  provide 
all  of  the  information  needed  for  a  valid  evaluation.  It  is  only 
after  the  information  provided  by  discussion  among 
students,  interviews,  teacher  observations,  projects,  tests, 
and  examinations  has  been  analysed  and  studied  that  a  sound 
professional  judgement  can  be  made.  Whatever  form  of 
assessment  is  used,  care  should  be  taken  to  ensure  that  it 
reflects  the  instruction  given.  This  will  be  better  accom¬ 
plished  through  criterion-referenced  testing  (assessment  on 
specific  objectives)  than  through  norm-referenced  testing 
(assessment  based  on  a  comparison  with  the  achievement  of 
peers). 

Most  of  the  teacher’s  assessments,  particularly  for  students 
enrolled  in  basic-  and  general-level  mathematics  courses, 
should  be  formative,  aimed  at  providing  individuals  or  groups 
of  students  with  information  concerning  their  progress  over 
the  short  term.  The  teacher  can  then  decide  whether  or  not 
the  learning  situation  has  been  effective  and  can  provide 
for  changes  in  pacing,  materials,  teaching  methods,  or 
objectives. 


Reports  on  the  progress  of  students  should  be  made  at 
regular  intervals.  To  contribute  fully  to  the  improvement  of 
learning,  any  report  of  progress  should  be  interpreted  so 
that  the  student  understands  the  meaning  of  the  evaluation. 
Where  possible,  reports  to  parents  and  others  should  also 
be  interpreted  through  an  interview  or  letter  so  that  the  im¬ 
plications  of  the  evaluation  are  understood. 

The  design  of  assessment  instruments  should  reflect  the 
relative  emphasis  within  a  topic,  unit,  or  course  on  cognitive 
categories,  such  as  recognition  and  recall,  use  of  algorithms, 
comprehension,  application,  and  problem  solving. 

A  well-designed  post-test  or  examination  should  provide 
motivation  for  and  assessment  of  the  synthesis  of  a  variety  of 
knowledge  and  process  objectives.  It  should  not  be  limited 
to  the  assessment  of  isolated  objectives. 

End-of-course  evaluation  should  represent  a  judgement 
based  on  formative  and  summative  assessments.  The  evalua¬ 
tion,  particularly  at  the  interfaces  of  Grades  8  and  9,  Grade 
1 2  and  colleges  of  applied  arts  and  technology7,  and  the  oacs 
and  university,  should  reflect  the  achievement  of  the  student 
on  the  core  objectives  of  the  course  and  should  be  an 
indication  of  the  student’s  readiness  for  further  study  in 
mathematics.  Consistency  of  evaluation  among  teachers, 
schools,  and  boards  is  of  particular  importance  at  these  in¬ 
terfaces. 

Evaluation  depends  on  decisions  concerning  standards  of 
achievement.  Standards  cannot  be  established  as  absolute 
and  applicable  to  all  students  without  denying  the  wide 
range  of  differences  and  circumstances  that  affect  learning. 
Standards  of  achievement  shall  depend  on  age,  ability',  and 
aptitude.  In  establishing  standards  of  achievement  for  stu¬ 
dents,  particularly  those  in  the  Senior  Division,  teachers  shall 
consider  the  expectations  of  post-secondary'  institutions 
and  the  community'.  The  standards  should  be  high  enough 
to  enhance  the  quality  of  education,  but  not  so  high  as 
to  discourage  further  learning.  Where  standards  require  a 
demonstration  of  mastery'  of  material  based  on  criteria  such 
as  four  correct  answers  in  five  attempts,  the  assessment 
procedures  should  include  a  test-retest  cycle,  with  appropri¬ 
ate  opportunities  for  students  to  relearn  the  material. 

Exceptional  students  may  require  specially  designed  eval¬ 
uation  strategies.  (See  the  subsection  on  exceptional  stu¬ 
dents  in  the  section  entitled  “Cross-Curricular  Components” 
above. ) 

There  is  a  specific  statement  regarding  the  evaluation  of 
student  achievement  in  the  introduction  to  each  pair  of 
courses  outlined  in  this  guideline. 


Evaluation  of  Program 
Effectiveness 

The  evaluation  of  program  effectiveness  is  the  process  of 
making  judgements  about  the  success  of  the  program  in 
achieving  the  curriculum  goals,  using  information  gathered 
through  a  variety  of  assessment  procedures.  Both  formative 
and  summative  evaluation  of  student  achievement  provide 
assessment  data  for  the  evaluation  of  program  effectiveness, 
but  other  data  should  be  collected  by  teachers,  principals, 
and  supervisory  personnel  as  a  basis  for  such  evaluation. 

The  following  are  sources  of  such  data: 

records  of  teaching  strategies  used  for  different  topics  and 

of  the  amount  of  time  spent  on  different  topics 

classroom  observation  of  teaching  strategies  and  of  the 

time  spent  on  specific  strategies 

questionnaires  that  sample  teachers’  goals,  strategies,  and 

emphases 

comparisons  of  local  curriculum  objectives  and  guideline 
objectives  and  of  the  objectives  of  resources  (print  and 
other )  and  local  curriculum  objectives 
questionnaires  and  interviews  that  provide  samples  of 
community  goals  and  standards 

►  criteria  used  for  recommending  program  choices  to  stu¬ 
dents  (These  criteria  should  be  modified  to  accommodate 
the  needs  of  individuals.) 

records  of  the  provision  of,  and  teachers’  participation  in, 
professional  activities  related  to  curriculum  objectives 
the  analysis  of  student-assessment  instruments  and  student 
achievement  on  them  as  related  to  local  curriculum  objec¬ 
tives 

the  analysis  of  the  availability  and  use  of  resources  such  as 
manipulative  materials,  calculators,  and  computers 
samples  of  student  achievement  on  selected  objectives 
records  of  student  achievement  in  other  schools,  boards, 
provinces,  or  countries 

enrolment  data  for  sequences  of  courses  over  a  number  of 
years 

The  following  are  some  questions  that  may  be  asked  as  part 
of  the  program-evaluation  process: 

►  How  well  does  the  local  curriculum  match  the  ministry7 
guideline  in  both  process  and  content  objectives? 

How  well  does  student  achievement  match  community 
expectations? 

Are  the  courses  meeting  the  needs,  interests,  and  abilities 
of  students? 

Is  the  sequencing  of  topics  appropriate? 

►  Should  the  amount  of  time  devoted  to,  or  the  depth  of 
treatment  of.  a  topic  be  changed? 

►  Is  there  a  need  for  in-service  programs  or  resource  docu¬ 
ments? 

Are  the  objectives  of  the  course  appropriate? 


The  result  of  program  evaluation  should  be  recommenda¬ 
tions  concerning  the  following: 

teaching  strategies 

►  evaluation  and  assessment  practices 

►  curriculum  guidelines 

►  resources 

►  professional  development 
appropriateness  and  maintenance  of  standards 
appropriateness  of,  and  suggestions  for  changes  in,  course 
objectives  and  structure 

provision  for  the  individual  needs,  interests,  or  abilities  of 
students 

The  evaluation  of  program  effectiveness  should  be  systemat¬ 
ically  undertaken  at  the  classroom,  school,  board,  and  pro¬ 
vincial  levels.  As  with  the  evaluation  of  student  achievement, 
the  evaluation  of  program  effectiveness  should  contribute 
to  the  creation  of  a  learning  environment  in  which  each  stu¬ 
dent  is  encouraged  to  strive  for  full  realization  of  his/her 
potential. 
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Supervisory  personnel,  principals,  department  heads,  and 
teachers  will  find  it  useful  to  identify  sources  of  support  ma¬ 
terials  through  onteris  (Ontario  Educational  Resources  In¬ 
formation  System).  The  data  base  includes  records  of 
research  reports,  curriculum  guidelines,  school  board 
courses  of  study,  curriculum  resource  documents,  and 
teachers’  reference  manuals.  These  materials  will  provide 
additional  assistance  to  teachers  and  school  board  teams 
preparing  local  courses  of  study. 

Educators  are  encouraged  to  submit  documents  originating 
at  the  local  or  board  level  for  recording  in  the  data  base. 
Such  documents  should  be  submitted  through  the  channel 
established  by  the  board. 

onteris  may  be  accessed  via  a  terminal  or  microcomputer 
through  the  BRS  Information  Technologies,  a  database  search 
vendor.  Further  information  about  onteris  may  be  obtained 
from: 

ONTERIS 

Computers  in  Education  Centre 
Ministry  of  Education 
Mowat  Block,  1 3th  Floor 
Queen’s  Park 
Toronto,  Ontario 
M7A  1L2 


Mathematics,  Grades  9  and  10, 
Basic  Level 


Introduction 


Aims 

Courses  in  Grade  9  and  Grade  1 0  mathematics  at  the  basic 
level  should  be  designed  to  assist  each  student  to: 

develop  confidence  in  his/her  ability  to  use  mathematics; 
develop  a  positive  attitude  towards  mathematics; 
develop  mathematical  concepts  and  skills  in  such  a  way 
that  he/she  may  independently  recover  and  reestablish 
such  concepts  and  skills  as  the  need  arises; 
develop  an  appreciation  for  the  place  of  mathematics  and 
its  widespread  applications  in  our  culture; 
consolidate  and  extend  the  skills  in  arithmetic,  measure¬ 
ment,  and  geometry  that  have  been  introduced  in  previous 
grades; 

develop  problem-solving  abilities; 
develop  mathematics  as  a  means  of  communication; 
develop  facility  in  the  appropriate  use  of  a  calculator; 
develop  a  mathematical  foundation  in  order  to  function 
successfully  as  an  informed  citizen  and  to  enter  the  world 
of  work. 

Basic-level  courses  in  mathematics  for  Grades  9  and  10  are 
designed  for  students  with  differing  levels  of  understanding 
of  the  material  studied  in  previous  grades.  The  courses 
identified  as  “Mathematics  for  Everyday  Life”  are  designed  to 
use  the  mathematical  concepts  of  the  Junior  Division  and 
are  intended  to  accommodate  students  who  have  an  under¬ 
standing  of  the  mathematics  of  the  Primary  Division.  The 
courses  identified  as  “Mathematics  for  Work  and  Home”  in¬ 
corporate  the  mathematical  concepts  of  the  early  Intermedi¬ 
ate  Division  program  and  are  designed  for  students  who 
have  a  reasonable  master}'  of  the  concepts  of  the  Junior 
Division. 

Most  students  who  will  take  a  Grade  9  basic-level  mathe¬ 
matics  course  will  have  experienced  frustration  in  their 
attempts  to  learn  and  maintain  the  basic  mathematical  con¬ 
cepts  and  skills  needed  for  other  subjects  and  in  their  every  ¬ 
day  life  at  home  and  at  work.  They  represent  a  wide 
spectrum  of  abilities  and  vary  widely  in  their  motivation  to 
learn  mathematics.  Many  experience  anxiety  at  the  prospect 
of  another  course  in  mathematics  -  this  time  in  the  strange, 
new  environment  of  secondary’  school.  Teaching  strategies 
should  address  individual  differences,  provide  opportunities 
for  success,  and  alleviate  student  anxiety.  Both  formal  and 
informal  diagnostic  testing  should  be  used  to  identify7  areas 
in  which  individual  students  require  assistance  in  order  to 
fill  gaps  in  their  knowledge. 

Co-operation  among  teachers  of  different  subjects  in  de¬ 
signing  programs  that  integrate  the  objectives  of  this  guide¬ 
line  with  those  of  other  subjects  can  enrich  the  courses. 

Process  Components 

Experiential  approaches.  Experiential  approaches  are 
essential  in  basic-level  courses  developed  from  this  guideline. 
Extensive  use  should  be  made  of  manipulative  materials 
and  pictorial  representations  that  are  part  of  students’  every¬ 
day  life  so  that  they  may  use  the  imagery7  involved  in  a 
variety  of  contexts.  Situations  of  interest  to  students  should 


be  used  to  enhance  their  awareness  of  the  use  of  mathemat¬ 
ical  knowledge  and  skills  in  every  day  life.  Students  should 
develop  ease  and  confidence  in  the  use  of  a  calculator.  While 
a  few  students  may  benefit  from  the  continued  consolidation 
of  computational  skills,  the  level  of  skill  really  needed  for 
use  in  everyday  life  should  be  carefully  assessed,  and  unnec¬ 
essary  frustration  should  be  avoided  (see  the  subsection 
entitled  “Use  of  Calculators",  page  20).  Estimation  and  men¬ 
tal  computation  are  more  important  skills  in  the  develop¬ 
ment  of  the  effective  use  of  the  calculator  than  are  the 
traditional  paper-and-pencil  algorithms. 

Problem  solving.  The  emphasis  should  be  placed  on  the 
following  problem-solving  procedures: 

1 .  Identifying  relevant  and  irrelevant  information.  This  in¬ 
volves  reading,  understanding,  and  paraphrasing. 

2.  a)  Identifying  possible  strategies.  These  include: 

classify  ing  information  (e.g.,  as  insufficient,  con¬ 
flicting,  extraneous); 
searching  for  a  pattern; 
drawing  a  diagram; 
constructing  a  table; 

choosing  mathematical  operations  and  sequencing 
them; 

estimating  (guessing  and  checking,  improving  the 
guess); 

solving  a  simpler  problem, 
b )  Selecting  a  strategy. 

3.  Carrying  out  the  strategy7  as  follows: 

working  with  care; 
checking  work; 
presenting  ideas  clearly. 

4.  Determining  how  good  the  solution  is  by  verifying  it  in 
the  problem  situation. 

Problem  solving  should  not  be  limited  to  problems  designed 
to  use  a  specific  concept.  Students  should  have  an  opportu¬ 
nity7  to  experience  open-ended  problem  activities  that  allow 
them  to  exercise  their  creativity  and  recognize  different 
solutions. 


Evaluation  of  Student 
Achievement 

Because  students  enrolled  in  these  courses  have  experienced 
frustration  in  learning  and  maintaining  the  mathematical 
concepts  and  skills  taught  in  previous  grades,  an  emphasis 
shall  be  placed  on  formative  rather  than  summative  evalua¬ 
tion.  Assessment  techniques  such  as  pretests,  diagnostic  tests 
and  interviews,  and  systematic  observations  should  be  em¬ 
phasized.  Topic  and  unit  post-tests  should  provide  the  as¬ 
sessment  data  for  summative  evaluation.  If  standardized 
achievement  tests  are  used,  care  should  be  taken  to  ensure 
that  they  are  consistent  with  the  relative  emphases  on  ob¬ 
jectives  within  the  course.  Formal  examinations  have  little  or 
no  place  in  the  assessment  of  students  studying  mathematics 
at  the  basic  level.  (See  the  section  “Evaluation  of  Student 
Achievement”,  page  22.) 

Relative  Emphasis 

Since  the  courses  in  this  program  are  to  be  designed  to 
provide  for  the  needs  of  individual  students,  the  relative 
emphasis  to  be  placed  on  each  topic  is  to  be  determined  in 
the  classroom.  No  suggested  time  frame  is  given  for  the 
different  sections  of  the  course,  but  it  is  intended  that  stu¬ 
dents  have  an  opportunity  to  achieve  the  identified  core 
objectives. 


Mathematics  for  Work 
and  Home ;  Grade  9, 
Basic  Level 

Course  Code:  MTW1B. 


In  the  development  of  a  course  in  Mathematics  for  Work 
and  Home,  Grade  9,  Basic  Level,  experiential  approaches 
shall  be  used,  and  problem  solving  shall  be  integrated 
throughout.  Applications  related  to  sports,  travel,  consumer 
education,  and  to  the  vocational  courses  that  students  are 
taking  should  be  employed  as  appropriate.  The  core  topics 
listed  are  representative  of  the  concepts  required  by  an 
informed  consumer  and  employee  or  tradesperson. 

The  highly  individual  needs  of  the  students  in  this  program 
require  that  courses  be  planned  to  provide  flexibility'  so 
that  each  student  may  study  a  given  topic  in  the  breadth  and 
depth  that  he/she  requires.  Most  of  the  skills  identified  will 
be  reviewed  within  the  context  of  the  themes  considered  in 
the  later  courses  of  this  sequence.  The  emphasis  should  be 
placed  on  encouraging  students  to  extend  their  existing 
skills  rather  than  on  introducing  them  to  more  skills  than 
they  can  comfortably  assimilate.  Computer  facilities  may 
prove  useful  in  providing  for  individual  differences. 

The  sequencing  of  the  sections  does  not  indicate  that  they 
must  be  taught  in  this  order.  Teachers  are  encouraged  to 
integrate  sections  in  relation  to  an  application.  Decisions 
about  the  relative  time  to  be  spent  on  different  objectives 
should  be  based  on  the  judgement  of  teachers  and  their 
analysis  of  the  needs  of  individual  students. 

Numerical  Methods 

1.  The  Counting  Numbers 

The  emphasis  should  be  placed  on  the  use  of  number  and 
numerical  terms  in  everyday  life.  Activities  should  be  appro¬ 
priate  to  students'  age  and  social  maturity'.  Activities  for 
counting  might  relate  to  people  at  a  game,  cars  in  a  parking 
lot,  money,  days,  weeks,  months,  years,  and  population. 
Estimation  should  be  practised  in  these  contexts.  In  order  to 
practise  putting  numbers  in  order,  students  might  do  activi¬ 
ties  involving  sports  data,  invoices,  bills,  tickets,  and  serial 
numbers.  They  might  examine  codes  in  relation  to  highways, 
highway  exit  numbers,  bus  routes,  social-insurance  numbers, 
phone  numbers,  postal  codes,  catalogue  numbers,  map  refer¬ 
ence  numbers,  course  codes,  bank-account  numbers,  and 
lock  combinations.  Banking  skills  such  as  writing  withdrawal 
slips,  deposit  slips,  and  cheques  could  be  included  as  part 
of  this  section. 

a)  Reading  numerals  to  one  million  in  context 

b)  Writing  numbers  to  one  million  using  nu¬ 
merals;  to  one  hundred  thousand  using 
words 

c)  Rounding  numbers  to  the  nearest  10,  100, 
1000,  10  000,  and  100  000 

d)  Interpreting  and  using  numerical  terms  (e.g., 
pair,  triplet,  decade,  dozen,  century' ) 

e)  Multiplying  by  0,  1,  10,  and  100 

f)  Interpreting  simple  codes;  identifying  part  of 
a  code;  coding  and  decoding 


2.  Calculator  Skills 

Particular  care  should  be  taken  to  develop  good  procedures 
in  using  calculators,  since  students  should  be  encouraged 
to  use  such  aids  for  most  computations. 


a) 

b) 

c) 

optional  d) 

e) 

f) 

g) 


Identifying  appropriate  and  inappropriate 
uses  of  calculators 

Clearing  the  display  of  a  calculator;  correct¬ 
ing  entry  errors 

Using  calculators  to  add,  subtract,  multiply, 
and  divide 

Using  the  constant  feature  in  computations 
Using  subtotals  and  memory  for  adding, 
subtracting,  multiplying,  and  dividing 
Selecting  from  calculator  displays  the  num¬ 
ber  of  decimal  places  appropriate  to  the 
context  of  a  calculation 
Checking  the  reasonableness  of  an  answer 
obtained  with  a  calculator 


3.  Computation  With  Whole  Numbers  and 
Decimals 

The  skills  identified  in  this  section  should  be  practised  in 
the  context  of  problem  solving,  puzzles,  and  applications, 
with  an  emphasis  on  computation  involving  money.  Some 
applications  could  involve  substitutions  in  simple  formulas. 
For  computations  beyond  those  identified  in  items  (c)  to 
(g)  below,  the  use  of  calculators  is  expected.  While  most 
students  should  be  able  to  recall  the  addition  and  multipli¬ 
cation  facts  of  whole  numbers  up  to  9  +  9  and  9x9, 
individuals  having  difficulty  with  some  or  all  of  these  facts 
should  employ  strategies  such  as  repeated  additions  or  the 
use  of  tables  to  allow  them  to  consolidate  needed  computa¬ 
tional  skills.  It  is  intended  that  students  should  have  some 
reliable  method  (however  unconventional)  of  earning  out 
calculations  without  a  calculator  when  the  number  of  digits 
involved  is  small  and  with  a  calculator  when  larger  numbers 
are  involved.  This  will  include  a  continuing  emphasis  on 
the  efficient  and  discerning  use  of  a  calculator  (“Numerical 
Methods”,  section  2 ). 


a) 

b) 

c) 


d) 


e) 

f) 

g) 

optional  h ) 


Identifying  decimal  place  values  to  thou¬ 
sandths 

Reading  decimals  to  tenths  and  hundredths 
in  context 

Adding  up  to  three  decimals  with  up  to  four 
digits  in  columns;  transforming  addition  in 
a  row  to  column  addition 
Subtracting  pairs  of  decimals  with  up  to  five 
digits  in  columns;  transforming  subtraction 
in  a  row  to  column  subtraction 
Multiplying  a  three-digit  decimal  by  a  two- 
digit  decimal 

Dividing  a  decimal  with  up  to  five  digits  by  a 
two-digit  whole  number 
Multiplying  and  dividing  a  decimal  mentally 
by  10,  100,  and  1000 

Multiplying  a  decimal  mentally  by  0.1,  0.01, 
and  0.001 


i)  Applying  estimation,  rounding,  truncation, 
and  reasonableness  of  results  to  calculations, 
problem  solving,  and  applications 

j)  Calculating  the  average  (arithmetic  mean)  of 
a  set  of  numbers 


4.  Fractions 

The  approach  shall  be  experiential.  Students’  understanding 
of  the  concepts  of  fractions  and  operations  should  be  rein¬ 
forced  through  the  use  of  objects,  pictures,  and  diagrams. 
The  emphasis  should  be  placed  on  applying  the  skills  to 
everyday  situations.  Familiar  models  and  diagrams  that  can 
be  used  by  students  outside  of  the  mathematics  classroom 
should  be  stressed.  Only  denominators  2,  3,  4,  5,  8,  and 
10  should  be  used.  The  division  of  fractions  is  not  expected. 


a) 

b) 

optional  c) 
d) 

optional  e) 
0 

g) 


Illustrating  a  fraction  as  part  of  a  whole  and 
as  part  of  a  set 

Identifying  equivalent  fractions;  reducing 
fractions  in  simple  cases 
Adding  and  subtracting  up  to  three  fractions 
with  the  same  denominator  and  with  differ¬ 
ent  denominators 

Determining  a  fraction  of  a  w  hole  number  in 
applications 

Determining  a  fraction  of  a  fraction 
Expressing  one-half,  quarters,  and  tenths  as 
decimals 

Relating  a  fraction  to  division;  converting 
fractions  and  mixed  numbers  to  decimals 
using  calculators 


5.  Ratio 

The  concept  of  ratio  shall  be  related  to  applications  relevant 
to  students.  Experiences  involving  concrete  objects  should 
be  included,  since  the  developmental  level  of  most  students 
will  inhibit  their  understanding  of  ratio  in  an  abstract  way. 
Problems  should  be  solved  by  the  unitary7  approach  or  by 
equivalent-ratio  ideas.  Formal  algebraic  solutions  of  fractional 
equations  are  not  to  be  used.  Rate  should  be  dealt  with  as 
a  modification  of  ratio  involving  units  of  measurement.  The 
emphasis  should  be  placed  on  applications,  such  as  unit 
pricing,  pulse  rate,  and  w7age  rate,  rather  than  on  computa¬ 
tion  in  isolation. 

a )  Using  fractions  to  represent  the  comparison 
of  two  quantities  in  the  same  unit 

b )  Expressing  two-termed  ratios  in  fractional 
form;  using  ratio  notation 

c)  Determining  equivalent  ratios  using  equiva¬ 
lent  fractions 

d )  Comparing  two  quantities  in  different  units; 
applying  the  “per  unit”  idea  in  problems 


6.  Percent 

The  concept  of  percent  is  to  be  related  to  decimals  and 
fractions  in  the  context  of  applications  occurring  in  the  me¬ 
dia  or  business.  The  emphasis  should  be  placed  on  problem 
solving  involving  simple  percentage  problems  relevant  to 
students.  Students  should  make  appropriate  use  of  calculators 
in  applications. 

a )  Expressing  whole-number  percents  as  deci¬ 
mals  and  as  fractions 

b)  Expressing  one-half,  quarters,  and  tenths  as 
percents 

c)  Expressing  decimals  such  as  0.5,  0.25,  and 
0. 1 5  as  percents 

d )  Calculating  a  percentage  of  a  number 
(whole-number  percents  less  than  100) 

e  )  Calculating  what  percent  one  number  is  of 
another 

f)  Applying  percents  to  practical  problems 
(e.g.,  sales  tax,  discounts,  school  grades,  sim¬ 
ple  interest ) 

7.  Organization  and  Representation  of  Data 

Students  shall  be  given  opportunities  to  collect,  record, 
display,  and  interpret  data.  Where  feasible,  this  should  be 
integrated  with  projects  in  other  subjects.  The  use  of  graphs 
and  tables  in  communicating  ideas  should  be  emphasized. 
Some  discussion  of  the  relative  suitability  of  different  types 
of  displays  of  data  could  be  initiated. 


9.  Formulas 

optional 

a) 

Developing  simple  formulas  by  generalizing 
from  numerical  cases 

optional 

b) 

Substituting  in  formulas 

optional 

c) 

Translating  word  statements  to  formulas 

optional 

d) 

Interpreting  formulas  as  word  statements 

10.  Probability 

optional 

a) 

Listing  the  possible  outcomes  of  simple 
experiments 

optional 

b) 

Predicting  the  probability  of  specific 
outcomes;  checking  predictions  through 
experiments 

optional 

c) 

Relating  odds  to  probability' 

optional 

d) 

Predicting  the  composition  of  a  population 
by  sampling 

Measurement  and  Geometry 

1.  Measurement  and  Its  Applications 

Students  should  estimate  the  size  of,  and  measure,  large  and 
small  objects.  Where  possible,  projects  in  other  subjects 
should  be  related  to  this  topic.  The  formulas  involved  should 
be  developed  as  a  consequence  of  these  activities  in  a  pro¬ 
gression  from  the  concrete  to  the  abstract.  Metric  units 
in  common  use  should  be  employed,  together  with  those 
imperial  units  that  remain  in  common  use. 


a)  Reading  and  interpreting  tables,  pictographs, 
bar  graphs,  broken-line  graphs,  and  circle 
graphs 

b)  Collecting,  recording,  and  organizing  data 
from  experiments,  polls,  surveys,  and  samples 

c)  Representing  numerical  data  by  tables,  bar 
graphs,  broken-line  graphs,  and  circle  graphs 


8.  Powers  and  Roots 

The  exponential  form  should  be  introduced  through 
repeated  factors. 


optional 

a) 

optional 

b) 

optional 

c) 

optional 

d) 

optional 

e) 

optional 

f) 

optional 

g) 

Determining  pairs  of  factors  related  to  basic 
multiplication  facts 

Determining  factors  of  a  number  up  to  25 
without  calculators 

Writing  repeated  factors  in  exponential  form 
Writing  numbers  in  exponential  form  as 
repeated  factors 

Identify  ing  the  squares  of  whole  numbers 
from  1  to  10 

Identify  ing  the  square  roots  of  perfect 
squares  from  1  to  100 
Finding  an  approximation  to  tenths  of  the 
square  root  of  whole  numbers  using  calcula¬ 
tors 


a)  Estimating  and  measuring  lengths  and  perim¬ 
eters 

b)  Calculating  perimeters  of  figures  bounded  by 
line  segments 

c)  Approximating  the  area  of  irregular  figures 
using  a  square  grid 

d )  Using  a  formula  to  calculate  the  area  of  a 
square  and  a  rectangle 

e)  Relating  the  area  of  a  triangle  to  the  area  of 
a  rectangle;  using  a  formula  to  calculate 
the  area  of  a  triangle 

f)  Approximating  the  volume  of  rectangular 
solids  using  cubes 

g)  Using  a  formula  to  calculate  the  volume  of  a 
rectangular  solid 

h)  Estimating  and  measuring  the  capacity  of 
containers 

i)  Estimating  and  measuring  mass 

j  )  Estimating  and  measuring  angles  from  0°  to 
180° 

k )  Converting  measurements  among  commonly 
used  metric  units 

l )  Selecting  the  units  appropriate  to  a  given 
situation 


2.  Designs,  Geometric  Figures 

A  variety  of  construction  instruments  and  techniques  should 
be  used  to  draw  designs,  such  as  those  found  in  logos, 
graphic  art,  floor  coverings,  fabrics,  and  wallpaper.  Geometric 
properties  should  be  related  to  designs  and  applications. 


a) 

Drawing  designs  using  geometric  figures 

b) 

Identifying  geometric  figures  and  properties 
in  designs 

c) 

Investigating  the  rigidity  or  non-rigidity  of 
triangles  and  quadrilaterals 

optional 

d) 

Investigating  the  Pythagorean  theorem;  nu¬ 
merical  applications 

optional 

e) 

Identifying  congruent  figures 

3.  Scale  Drawings 

The  concepts  of  ratio  and  similar  figures  should  be  related 
to  applications  involving  scale  drawings. 


a) 

b) 

c) 

optional  d ) 


Enlarging  and  reducing  geometric  figures 
using  dot  paper,  grids,  tiles,  or  geoboards 
Interpreting  scale  drawings  such  as  floor 
plans  or  maps 

Drawing  scale  diagrams  such  as  floor  plans 
or  maps 

Drawing  images  of  figures  under  distortion 
using  approaches  such  as  distorted  grids 
or  computer  graphics 


4.  Three-Dimensional  Geometry 

The  emphasis  is  on  developing  visual  perception  through 
experience.  The  sketching  involved  should  not  stress  formal 
drafting  conventions,  but  should  reinforce  the  development 
of  the  ability  to  recognize  different  views  of  objects. 


a) 

b) 

optional  c) 
optional  d) 
optional  e) 


Recognizing  three-dimensional  objects  from 
sketches  (perspective;  front,  side,  and  top 
views) 

Sketching  simple  three-dimensional  objects 
(e.g.,  cubes,  rectangular  solids,  cylinders) 
Constructing  skeletons  and  shells  of  solids; 
investigating  the  rigidity  of  skeletons 
Decomposing  shells  of  polyhedrons  to  deter¬ 
mine  their  nets 

Constructing  regular  polyhedrons  from  their 
nets 


Course  Code:  MTW2B. 

Prerequisite:  Mathematics  for  Work  and  Home,  Grade  9, 
Basic  Level,  or  Mathematics,  Grade  9,  General  Level,  or 
Mathematics,  Grade  9,  Advanced  Level,  or  high  achievement 
in  Mathematics  for  Every  day  Life,  Grade  10,  Basic  Level. 


A  course  in  Mathematics  for  Work  and  Home,  Grade  1 0, 
Basic  Level,  shall  emphasize  applications  of  mathematics  that 
are  relevant  for  students  now  or  that  they  can  perceive  to 
be  useful  in  the  future.  The  skills  and  concepts  introduced  in 
earlier  courses  should  be  consolidated  and  extended  through 
the  strands  of  this  course.  Optional  themes  related  to  trade, 
technical,  or  business  topics  of  specific  interest  to  individu¬ 
als  or  groups  of  students  may  be  developed. 

The  course  should  allow  for  the  vary  ing  abilities  of  stu¬ 
dents  and  permit  conscientious  students  to  experience  suc¬ 
cess.  Throughout  the  strands  or  themes  students  should 
be  encouraged  to  consolidate  the  limited  number  of  mathe¬ 
matical  skills  necessary  for  most  everyday  mathematical 
applications.  Calculators  shall  be  used  throughout  all  themes. 

Mathematics  on  the  Job 

Sections  4  and  5  may  be  replaced  by  locally  chosen  applica¬ 
tions  that  shall  involve  the  same  mathematical  objectives. 

1.  Obtaining  a  Job 

This  section  should  be  planned  co-operatively  by  the  various 
departments  in  the  school,  including  the  guidance  depart¬ 
ment.  Use  should  be  made  of  the  library7  resource  centre  and 
resources  in  the  community7.  The  objectives  of  this  section 
may  be  addressed  throughout  other  sections  of  the  course. 

a)  Deciding  on  the  availability  of  time  for  a  job 
(e.g.,  summer,  weekends,  after  school,  eve¬ 
nings,  full-time) 

b )  Identify  ing  personal  interests,  present  qualifi¬ 
cations,  and  the  ability7  to  learn  to  do  partic¬ 
ular  jobs 

c)  Deciding  on  the  appropriate  time  to  apply 
for  a  job 

d )  Identify  ing  employment  opportunities  using 
resources  such  as  the  school’s  guidance 
department,  newspapers,  and  employment 
centres 

e)  Identify  ing  features  of  jobs  such  as  hours  of 
employment,  remuneration,  and  working 
conditions 

f)  Determining  how  job  applications  are  to  be 
made;  identifying  special  aspects  of  making 
job  applications,  such  as  pre-employment 
tests;  identifying  the  mathematical  skills  re¬ 
quired  in  pre-employment  tests 

g)  Completing  application  forms;  writing  a 
letter  of  application;  writing  sample  pre¬ 
employment  tests 


2.  Wages 

The  calculations  of  this  section  should  be  related  to  jobs 
presently  available  to  students  in  the  community. 

a)  Investigating  different  bases  for  wages  (e.g., 
hourly,  weekly,  monthly,  piecework ) 

b)  Investigating  implications  for  budgeting  and 
savings  of  the  frequency  of  wage  payments 
(e.g.,  weekly,  bimonthly,  monthly) 

c)  Identifying  the  current  minimum  wage;  ex¬ 
plaining  the  meaning  of  minimum  wage 

d )  Calculating  the  number  of  hours  worked 
from  personal  records  or  a  time  card 

e)  Calculating  gross  pay  given  the  number  of 
hours  worked  and  hourly  rate 

f)  Calculating  gross  pay  based  on  piecework 

g )  Calculating  the  hourly  rate  given  the  gross 
weekly  wages  and  the  number  of  hours 
worked 

3.  Service  Jobs 

Calculations  should  be  related  to  service  jobs  such  as  mow¬ 
ing  lawns,  clearing  snow,  washing  cars,  washing  windows, 
baby-sitting,  or  waiting  on  tables. 

a)  Calculating  the  gross  hourly  rate  given  the 
charge  for  the  job  and  the  number  of  hours 
worked 

b )  Identifying  factors  that  affect  the  number  of 
hours  needed  for  a  specific  job  (e.g.,  size 

of  the  job,  complexity  of  the  job) 

c)  Estimating  potential  gross  earnings  over  a 
period  of  time,  including  estimated  gratuities 

4.  Panelling 

Where  feasible,  calculations  associated  with  sections  4  and  5 
should  be  related  to  a  project  in  the  home. 

a)  Calculating  the  perimeter  of  a  room 

b )  Calculating  the  number  of  panels  needed 

c)  Calculating  the  total  cost  of  the  panels 

d)  Estimating  the  total  cost,  including  labour 
and  all  materials 

5.  Painting 

a)  Calculating  the  total  area  to  be  painted 

b)  Calculating  the  number  of  litres  of  paint 
required 

c)  Calculating  the  cost  of  the  paint 

d)  Estimating  the  total  cost,  including  labour 
and  all  materials 


Your  Budget  and  Savings 


1.  Budgets 

Budgets  should  be  developed  to  plan  for  the  saving  and 
spending  of  money  earned  by  the  student. 

a)  Identifying  reasons  for  a  budget 

b)  Identifying  earnings  and  expenses  to  be 
included  in  a  budget 

c)  Recording  earnings  and  expenses 

d)  Calculating  the  difference  between  earnings 
and  expenses;  relating  this  difference  to 
saving  and  spending 


2.  Savings  Accounts 

The  current  practices  of  local  financial  institutions  should  be 
introduced.  Optimum  use  should  be  made  of  community' 
resources,  including  personnel  from  financial  institutions. 


a) 

b) 

c) 

d) 

e) 
0 

optional  g) 
optional  h ) 

i) 


Comparing  different  services  offered  by  fi¬ 
nancial  institutions,  including  ty  pes  of  savings 
accounts 

Reading  and  completing  an  application  form 
for  a  savings  account 
Completing  deposit  and  withdrawal  slips 
Identifying  the  steps  involved  in  using  auto¬ 
mated-teller  machines;  interpreting  the 
codes  used 

Reading  and  interpreting  entries  in  a  savings- 
account  passbook,  including  the  codes  used 
Calculating  simple  interest  for  periods  in¬ 
volving  days,  months,  and  years 
Comparing  the  end-of-month  interest  pay¬ 
ment  in  a  daily-interest  account  and  a 
monthly-interest  account 
Relating  compound  interest  to  repeated 
simple-interest  calculations 
Calculating  an  end-of-month  balance,  includ¬ 
ing  the  interest  payment 


3.  Entertainment  Costs 

a)  Calculating  the  total  costs  of  attendance  at 
an  event,  including  admission,  transportation, 
and  food 

b )  Comparing  the  costs  of  renting  videotapes 
with  the  costs  of  movie  attendance 


6.  Repair  and  Maintenance  Charges 

The  basis  for  the  calculations  in  this  section  should  be  jobs 
such  as  oil  changes,  tune-ups.  bicycle  repairs,  or  small- 
appliance  repairs. 

a)  Identifying  the  parts  and  materials  needed 

b)  Calculating  the  cost  of  parts  and  materials 

c)  Estimating  the  total  cost,  including  labour, 
parts,  and  materials 


4.  Travelling 

The  emphasis  should  be  on  transportation  and  the  related 
costs  of  trips  relevant  to  students. 


a) 


b) 

c) 


d) 

e) 


optional  f) 

8) 

h) 


Identifying  symbols  on  a  road  map;  locating 
streets,  towns,  and  so  on  using  map  coordi¬ 
nates;  determining  distances 
Giving  directions  for  a  trip  route  using  a  road 
map 

Identifying  the  fuel-consumption  rates  of 
various  vehicles;  estimating  the  fuel  costs  for 
a  planned  trip 

Reading  and  interpreting  train,  bus,  and 
airline  schedules,  including  the  codes  used 
Calculating  the  costs  of  train  and  bus  travel, 
considering  such  aspects  as  one-way,  return, 
coach,  deluxe,  express,  and  sleeper  rates; 
time;  and  number  travelling 
Comparing  the  costs  of  a  taxi  to  the  cost  of 
public  transportation 

Comparing  the  cost,  convenience,  and  safety 
of  travel  by  train,  bus,  and  other  vehicles 
Estimating  the  costs  of  a  trip,  including  trans¬ 
portation,  meals,  accommodation,  and  inci¬ 
dentals 


5.  Comparison  Shopping 

The  role  of  comparison  shopping  in  maximizing  value  for 
money  spent  should  be  emphasized. 

a)  Collecting  and  interpreting  information  com¬ 
paring  brands  in  order  to  make  a  purchase, 
using  advertisements,  trade  and  consumer 
journals,  and  so  on 

b)  Determining  the  criteria  for  making  a 
purchase 

c)  Comparing  prices,  including  sale  prices  and 
coupon  discounts;  comparing  unit  prices 

d)  Calculating  net  price,  including  sales  tax 

e)  Comparing  the  total  cost  of  several  different 
items  at  the  regular  price  in  one  store  with 
the  total  cost  of  the  same  items  when  one  of 
them  is  a  loss  leader  at  another  store 


Mathematics  in  Sports 

1.  Health  and  Fitness 

a)  Identifying  the  nutritional  and  energy  com¬ 
ponents  of  a  balanced  diet  and  a  student’s 
typical  diet 

b)  Calculating  individual  fitness  measures  (e.g., 
pulse  rate,  “weights”  lifted,  jogging  rate, 

the  vital  capacity'  of  lungs)  in  relation  to  such 
attributes  as  age,  mass,  and  height 


2.  Sports  Statistics 


optional  a) 
optional  b ) 
optional  c) 


optional  d ) 


Comparing  equipment  and  participation 
costs  for  different  sports  (e.g.,  hockey,  tennis, 
skiing,  swimming,  jogging) 

Reading  and  interpreting  sports  information 
from  the  media  (e.g.,  schedules,  rankings, 
game  results,  player  statistics ) 

Calculating  statistics  related  to  specific  sports 
(e.g.,  rushing,  passing,  receiving  averages; 
goals  against,  points  per  game,  plus-minus 
rating;  batting  averages,  earned-run  averages; 
time  differences,  rate  of  travel) 

Comparing  the  incomes  of  professionals  in 
different  sports 


Applications  of  Teacher's  or 
Student's  Choice 


These  applications  should  be  chosen  for  their  relevance  to 
students.  Some  of  the  applications  identified  in  the  Grades  1 1 
and  1 2  basic-level  mathematics  courses  may  provide  ideas 
for  additional  themes. 


Mathematics  for 
Every-day  Life, 

Grade  9,  Basic  Level 

Course  Code:  MTL1B. 


In  the  development  of  a  course  in  Mathematics  for  Every  day 
Life,  Grade  9,  Basic  Level,  experiential  approaches  shall  be 
used,  and  problem  solving  shall  be  integrated  throughout. 
Where  appropriate,  problems  associated  with  vocational 
courses  taken  by  students  should  be  related  to  the  content 
of  this  course.  The  core  topics  listed  should  be  considered  as 
representative  of  those  fundamental  concepts  necessary  for 
the  informed  citizen. 

Because  of  the  highly  individual  needs  of  the  students  in 
this  program  and  the  wide  variations  in  their  mathematical 
abilities,  it  is  expected  that  they  will  show  different  levels 
of  readiness  for  the  topics  in  the  course.  The  core  objectives 
of  Grade  10  include  most  of  those  of  Grade  9.  For  this 
reason,  while  all  students  should  complete  the  objectives  of 
both  courses  by  the  end  of  Grade  10,  not  all  students  need 
cover  them  in  the  Grade  9  course.  The  major  aims  should  be 
the  improvement  of  student  attitudes  towards  mathematics 
through  their  achievement  of  success  and  the  extension, 
even  in  a  small  way,  of  students’  entry'  skills.  The  sequencing 
of  the  sections  does  not  indicate  that  they  must  be  taught 
in  this  order. 

Locally  planned  courses  should  be  flexible  so  that  they 
can  be  adapted  on  a  day-to-day  basis  to  the  identified  needs 
of  individuals  or  groups  of  students  within  each  class. 

The  emphasis  should  be  on  embedding  the  concepts  and 
skills  within  a  network  of  well-understood  ideas  and  on 
maintaining  the  skills  through  periodic  practice.  Computer 
facilities  may  prove  useful  in  providing  for  individual  differ¬ 
ences. 

Numerical  Methods 

1.  Non-Computational  Use  of  Numbers 

The  emphasis  should  be  placed  on  the  use  of  numbers  in 
everyday  life.  Activities  should  be  appropriate  to  the  age  and 
social  maturity  of  the  students.  Activities  in  counting  may 
include  the  counting  of  seats  in  the  auditorium,  cars  in  the 
parking  lot,  days,  weeks,  months,  hours,  minutes,  seconds, 
money,  population,  rhythm,  and  musical  bars.  Estimation 
should  also  be  practised  in  these  contexts.  Activities  in  put¬ 
ting  numbers  in  order  may  involve  work  with  sports  data, 
invoices,  bills,  library'  cards,  tickets,  and  serial  numbers. 
Examples  of  codes  may  include  room  numbers,  house  num¬ 
bers,  highways,  stadium  scats,  numeric  dates,  telephone 
numbers,  postal  codes,  highway  exits,  bus  routes,  tickets, 
map  reference  numbers,  catalogue  numbers,  course  codes, 
lock  combinations,  and  bank-account  numbers.  Banking 
skills,  such  as  writing  withdrawal  slips,  deposit  slips,  and 
cheques,  may  be  included  as  part  of  this  section. 

a)  Counting  up  to  100  by  1,  2.  5,  and  10;  up  to 
1000  by  10,  20,  25,  and  100 

b)  Reading  numerals  to  1000  in  context 

c)  Writing  numbers  from  1  to  1000  using 
numerals  and  words 

d )  Ranking  things  as  first,  second,  third,  and  so 
on 

e)  Arranging  numbers  in  order;  using  numbers 
to  sequence  things 


f)  Interpreting  simple  codes;  identifying  parts 
of  a  code 

optional  g)  Coding  and  decoding 

2.  Calculator  Skills 

Particular  care  should  be  taken  to  develop  good  procedures 
in  using  a  calculator,  since  students  should  be  encouraged 
to  use  such  aids  for  most  computations. 

a)  Clearing  the  display  of  a  calculator;  correct¬ 
ing  entry  errors 

b)  Using  calculators  to  add,  subtract,  multiply, 
and  divide 

c)  Selecting  from  calculator  displays  the  num¬ 
ber  of  decimal  places  appropriate  to  the 
context  of  a  calculation 

d )  Using  rounding  and  estimation 

e )  Checking  the  reasonableness  of  an  answer 
obtained  with  calculators 


3.  Computational  Use  of  Whole  Numbers 

The  skills  identified  in  this  section  should  be  practised  in 
the  context  of  problem  solving,  puzzles,  and  applications. 
Some  applications  may  involve  substitutions  in  simple  for¬ 
mulas.  For  computations  beyond  those  identified  in  items 
(b),  (c),  and  (f)  below,  calculators  shall  be  used  (see  “Nu¬ 
merical  Methods”,  section  2).  While  most  students  should 
be  able  to  recall  the  addition  and  multiplication  facts  up  to 
9  +  9  and  9X9,  individuals  having  difficulty  with  some 
or  all  of  these  facts  should  employ  strategies  such  as  repeated 
additions  or  the  use  of  tables  to  allow  them  to  consolidate 
needed  computational  skills.  For  students  who  have  difficult)’ 
keeping  computation  clearly  organized,  an  aid  such  as 
squared  paper  should  be  used.  It  is  intended  that  students 
should  have  some  reliable  method  (however  unconven¬ 
tional)  of  earn  ing  out  calculations  without  a  calculator  when 
the  numbers  are  small  and  with  a  calculator  when  larger 
numbers  are  involved. 


a) 

b) 

c) 

optional  d ) 
optional  e) 

f) 


Identify  ing  whole-number  place  values  in 
numbers  with  up  to  four  digits 
Adding  and  subtracting  pairs  of  numbers  with 
up  to  four  digits  in  columns  without  the 
use  of  calculators 

Multiplying  a  one-digit  to  three-digit  number 
by  a  one-digit  or  two-digit  number  without 
the  use  of  calculators 
Identify  ing  the  squares  of  whole  numbers 
from  1  to  10 

Determining  pairs  of  factors  related  to  basic 
multiplication  facts 

Dividing  a  number  of  up  to  three  digits  by  a 
one-digit  number  without  the  use  of  calcula¬ 
tors 


4.  Computational  Use  of  Decimals 

The  skills  identified  in  this  section  should  be  practised  in 
the  context  of  problem  solving,  puzzles,  and  applications, 
wfith  particular  emphasis  placed  on  money  and  measurement. 
For  computations  beyond  those  identified  in  items  (c)  to 
(f)  below,  calculators  shall  be  used  (see  “Numerical  Meth¬ 
ods”,  section  2). 

a )  Identifying  decimal  place  values  to  thou¬ 
sandths 

b)  Ordering  decimals  up  to  hundredths  in 
applications 

c )  Adding  and  subtracting  pairs  of  decimals  w  ith 
up  to  four  digits  in  columns  without  the 
use  of  calculators 

d )  Multiplying  a  decimal  with  up  to  three  digits 
by  a  one-digit  or  two-digit  whole  number 
without  the  use  of  calculators 

e)  Dividing  a  decimal  with  up  to  five  digits  by  a 
one-digit  witole  number  without  the  use  of 
calculators 

f)  Multiplying  and  dividing  a  decimal  mentally 
by  10,  100,  and  1000 


5.  Percent 

The  percents  used  should  be  those  that  commonly  occur  in 
the  media  or  in  consumer  situations.  The  emphasis  should 
be  placed  on  problem  solving  involving  simple  percentage 
problems  relevant  to  students.  Students  should  make  appro¬ 
priate  use  of  calculators  in  applications. 


optional  a) 

optional  b) 
optional  c) 

optional  d ) 


Expressing  w’hole-number  percents  as  deci¬ 
mals  and  as  fractions 
Calculating  a  percentage  of  a  number 
Applying  percents  to  practical  problems 
such  as  sales  tax  and  discount 
Calculating  w  hat  percent  one  number  is  of 
another;  applications 


6.  Fractions 

The  approach  shall  be  experiential  rather  than  abstract. 
Students’  understanding  of  the  concepts  of  fractions  and  op¬ 
erations  with  fractions  should  be  reinforced  by  means  of 
objects,  pictures,  and  diagrams.  The  emphasis  should  be 
placed  on  those  skills  that  are  necessary  in  everyday  situa¬ 
tions.  Familiar  models  and  diagrams  that  can  be  used  by 
students  outside  of  the  mathematics  classroom  should  be 
stressed.  Only  denominators  2,  3,  4,  5,  8,  and  10  should 
be  used.  The  division  of  fractions  is  not  expected. 


a) 

Illustrating  a  fraction  as  part  of  a  whole  and 
as  part  of  a  set 

b) 

Identify  ing  equivalent  fractions  in  simple 
cases 

optional 

c) 

Adding  and  subtracting  pairs  of  fractions 
with  the  same  denominators 

d) 

Determining  a  fraction  of  a  whole  number  in 
applications 

e) 

Expressing  one-half,  quarters,  and  tenths  as 
decimals 

f) 

Expressing  fractions  as  decimals  using  calcu¬ 
lators 

optional 

g) 

Converting  mixed  numbers  to  decimals  using 
calculators 

7.  Organization  and  Representation  of  Data 

Students  should  be  given  opportunities  to  collect,  record, 
display,  and  interpret  data.  Where  feasible,  this  should  be  in¬ 
tegrated  with  projects  in  other  subjects.  Some  discussion 
of  the  relative  suitability7  of  different  ty  pes  of  displays  of  data 
could  be  initiated. 


a) 

b) 

c) 

optional  d) 


Reading  and  interpreting  tables,  pictographs, 
bar  graphs,  and  broken-line  graphs 
Collecting,  recording,  and  organizing  data 
Representing  numerical  data  by  tables,  picto¬ 
graphs,  bar  graphs,  and  broken-line  graphs 
Using  coordinates  to  locate  points  on  a  map 


8.  Probability 


optional  a ) 
optional  b ) 


Counting  the  outcomes  of  simple  experi¬ 
ments 

Identify  ing  the  possible  outcomes  of  an 
experiment;  predicting  the  probability  of 
specific  outcomes;  checking  predictions 
through  experiment 


Measurement  and  Geometry 

1.  Measurement 

Students  should  engage  in  activities  involving  the  estimation 
and  measurement  of  the  size  and  mass  of  large  and  small 
objects.  Where  possible,  projects  in  other  subjects  should  be 
related  to  this  topic.  Metric  units  in  common  use  should 
be  employed,  together  with  those  imperial  units  that  remain 
in  common  use. 

a)  Estimating  and  measuring  length,  capacity7, 
mass,  and  temperature  (including  tempera¬ 
tures  below  zero) 

b)  Estimating  and  measuring  time  using  tradi¬ 
tional  and  digital  timepieces;  calculating  the 
interval  betw  een  a  pair  of  times;  calculating 
the  finishing  time  given  the  starting  time 
and  duration 

c)  Estimating  and  measuring  angles  from  0°  to 
90° 

2.  Geometric  Figures  and  Designs 

The  emphasis  should  be  placed  on  the  recognition  of  geo¬ 
metric  figures  observed  in  everyday  life.  A  variety  of  con¬ 
struction  instruments  should  be  used  to  draw  designs. 


a) 

Recognizing  right  and  acute  angles 

b) 

Recognizing  right,  isosceles,  and  equilateral 
triangles 

c) 

Recognizing  a  square  and  a  rectangle 

d) 

Recognizing  intersecting,  perpendicular,  and 
parallel  lines 

e) 

Recognizing  a  circle  and  its  centre,  diameter, 
and  radius 

f) 

Recognizing  a  cube,  cone,  sphere,  and 
cylinder 

g) 

Drawing  designs  using  geometric  figures 

h) 

Identify  ing  geometric  figures  in  designs 

optional 

i) 

Constructing  tiling  patterns;  identify  ing  geo¬ 
metric  figures  in  tiling  patterns 

optional 

j) 

Drawing  a  distortion  image  using  a  distorted 
grid 

Mathematics  for 
Everyday  Life, 

Grade  10,  Basic  Level 


Course  Code :  MTL2B. 

Prerequisite:  Mathematics  for  Everyday  Life,  Grade  9,  Basic 
Level. 


In  the  development  of  a  course  in  Mathematics  for  Every¬ 
day  Life,  Grade  10,  Basic  Level,  experiential  approaches 
shall  be  used,  and  problem  solving  shall  be  integrated 
throughout.  Where  appropriate,  problems  associated  with 
vocational  courses  taken  by  students  should  be  related  to  the 
content  of  this  course.  Many  of  the  core  topics  are  the 
same  as  those  listed  for  the  companion  Grade  9  course.  The 
difference  in  the  two  courses  should  be  the  contexts  in 
which  the  topics  are  identified  and  applied. 

Every  effort  should  be  made  to  help  students  consolidate 
the  fundamental  concepts  and  skills  identified.  The  emphasis 
should  be  placed  on  embedding  the  concepts  and  skills 
within  a  network  of  well-understood  ideas  and  on  maintain¬ 
ing  the  skills  through  periodic  practice.  The  sequencing  of 
the  sections  does  not  indicate  that  they  must  be  taught 
in  this  order.  Locally  planned  courses  should  be  flexible,  so 
that  they  can  be  adapted  on  a  day-to-day  basis  to  the  identi¬ 
fied  needs  of  individuals  or  groups  of  students  within  each 
class. 

Computer  facilities  may  prove  useful  in  providing  for 
individual  differences. 


Numerical  Methods 


1.  Non-Computational  Use  of  Numbers 

The  emphasis  should  be  on  the  use  of  numbers  in  everyday 
life.  Activities  should  be  appropriate  to  the  students’  age 
and  social  maturity. 

a)  Counting  on  in  context  from  any  number 
less  than  one  thousand  by  2,  5,  10,  20,  and 
25 

b  )  Reading  numerals  to  one  million  in  context 

c)  Writing  numbers  to  one  million  using  nu¬ 
merals  and  to  one  thousand  using  words 

d )  Ranking  things  as  first,  second,  third,  and  so 
on;  arranging  numbers  in  order;  using  num¬ 
bers  to  sequence  things 

e)  Interpreting  simple  codes;  identify  ing  parts 
of  a  code;  coding  and  decoding 


2.  Calculator  Skills 

Particular  care  should  be  taken  to  develop  good  procedures 
in  using  a  calculator,  since  these  students  should  be  encour¬ 
aged  to  use  calculators  for  most  computations. 


a) 

b) 

c) 

d) 

e) 

optional  f) 


Clearing  the  display  of  a  calculator;  correct¬ 
ing  entry  errors 

Using  subtotals  and  memory  for  adding, 
subtracting,  multiplying,  and  dividing 
Selecting  from  calculator  displays  the  num¬ 
ber  of  decimal  places  appropriate  to  the 
context  of  a  calculation 
Using  rounding  and  estimation 
Checking  the  reasonableness  of  an  answer 
obtained  with  a  calculator 
Ordering  operations  to  obtain  a  desired 
result  with  a  calculator 


3.  Computational  Use  of  Whole  Numbers 

The  skills  identified  in  this  section  should  be  practised  in 
the  context  of  problem  solving,  puzzles,  and  applications. 
The  applications  should  include  substitutions  in  simple 
formulas.  It  is  intended  that  students  should  have  some  reli¬ 
able  method  ( however  unconventional )  of  earn  ing  out 
calculations  without  a  calculator  when  the  numbers  are  small 
and  with  a  calculator  when  larger  numbers  are  involved. 


a) 

b) 

c) 

optional  d ) 
optional  e) 

f) 


Adding  up  to  three  four-digit  numbers  in 
columns  without  calculators;  transforming 
addition  in  a  row  to  column  addition 
Subtracting  pairs  of  four-digit  numbers  in 
columns  without  the  use  of  a  calculator; 
transforming  subtraction  in  a  row  to  column 
subtraction 

Multiplying  a  four-digit  number  by  a  two- 
digit  number  without  the  use  of  a  calculator 
Identifying  the  squares  of  whole  numbers 
from  1  to  10 

Determining  pairs  of  factors  related  to  basic 
multiplication  facts 

Dividing  a  number  of  up  to  three  digits  by  a 
one-digit  number  without  the  use  of  a  calcu¬ 
lator 


4.  Computational  Use  of  Decimals 

For  computations  beyond  those  identified  below,  calculators 
shall  be  used  (see  “Numerical  Methods”,  section  2).  Appli¬ 
cations  involving  money  are  to  be  emphasized. 


a)  Identifying  decimal  place  values  to  thou¬ 
sandths 

b )  Adding  up  to  three  decimals  with  up  to  five 
digits  in  columns  without  the  use  of  a  calcu¬ 
lator;  transforming  addition  in  a  row  to  col¬ 
umn  addition 

c)  Subtracting  pairs  of  decimals  with  up  to  five 
digits  in  columns  without  calculators;  trans¬ 
forming  subtraction  in  a  row  to  column 
subtraction 

d )  Multiplying  up  to  a  three-digit  whole  number 
by  a  two-digit  decimal  without  the  use  of  a 
calculator 

e)  Dividing  a  decimal  with  up  to  five  digits  by  a 
one-digit  whole  number  without  the  use  of 

a  calculator 

f)  Multiplying  a  decimal  mentally  by  10,  100, 
1000,  0.1,  0.01,  and  0.001;  dividing  a  decimal 
mentally  by  10,  100,  and  1000 


5.  Percent 

flic  percents  used  should  be  those  that  commonly  occur  in 
every  day  life.  The  emphasis  should  be  placed  on  problem 
solving  involving  simple  percentage  problems  relevant  to 
students.  Students  should  make  appropriate  use  of  calculators 
in  applications. 


a) 

b) 

c) 

d) 

e) 


optional  f) 


Expressing  whole-number  percents  as  deci¬ 
mals  and  as  fractions 

Expressing  one-half,  quarters,  and  tenths  as 
percents 

Expressing  decimals  such  as  0.5,  0.25,  and 
0. 1 5  as  percents 

Calculating  a  percentage  of  a  number 
(whole-number  percents  less  than  100) 
Applying  percents  to  practical  problems 
such  as  sales  tax,  simple  interest,  discount, 
gratuities;  reading  sales-tax  tables 
Calculating  what  percent  one  number  is  of 
another;  applications 


6.  Fractions 

The  approach  must  be  experiential  rather  than  abstract. 
Students’  understanding  of  the  concepts  of  fractions  and  op¬ 
erations  should  be  reinforced  by  means  of  objects,  pictures, 
and  diagrams.  The  emphasis  should  be  placed  on  applying 
the  skills  to  everyday  situations.  Familiar  models  and  dia¬ 
grams  that  can  be  used  by  students  outside  of  the  mathe¬ 
matics  classroom  should  be  stressed.  Only  denominators  2, 
3,  4,  5,  8,  and  10  should  be  used.  The  division  of  fractions  is 
not  expected. 


a) 

b) 

optional  c) 
d) 

optional  e) 

f) 

g) 


Illustrating  a  fraction  as  part  of  a  whole  and 
as  part  of  a  set 

Identify  ing  equivalent  fractions;  reducing 
fractions  in  simple  cases 
Adding  and  subtracting  up  to  three  fractions 
with  the  same  denominator  and  with  differ¬ 
ent  denominators 

Determining  a  fraction  of  a  whole  number  in 
applications 

Determining  a  fraction  of  a  fraction 
Expressing  one-half,  quarters,  and  tenths  as 
decimals 

Relating  a  fraction  to  division;  converting 
fractions  and  mixed  numbers  to  decimals  in 
applications,  using  calculators 


7.  Organization  and  Representation  of  Data 

Students  should  be  given  opportunities  to  collect,  record, 
display,  and  interpret  data.  Where  feasible,  this  should  be  in¬ 
tegrated  with  projects  in  other  subjects.  Some  discussion 
of  the  relative  suitability  of  different  types  of  displays  of  data 
could  be  initiated. 

a)  Reading  and  interpreting  tables,  pictographs, 
bar  graphs,  broken-line  graphs,  and  circle 
graphs 

b )  Collecting,  recording,  and  organizing  data 
from  experiments,  polls,  surveys,  and  samples 

c)  Representing  numerical  data  by  tables,  picto¬ 
graphs,  bar  graphs,  broken-line  graphs,  and 
circle  graphs 

d)  Using  coordinates  to  locate  points  on  a  map 

8.  Probability 

An  intuitive  concept  of  probability  should  be  developed 
through  a  variety  of  activities. 

a)  Counting  the  outcomes  of  simple  experi¬ 
ments 

b )  Identifying  the  possible  outcomes  of  an 
experiment;  predicting  the  probability  of 
specific  outcomes;  checking  predictions 
through  experiment 


Measurement  and  Geometry 


1.  Measurement 

Students  should  engage  in  activities  involving  the  estimation 
and  measurement  of  the  size  and  mass  of  large  and  small 
objects.  Where  possible,  projects  in  other  subjects  should  be 
related  to  this  topic.  Metric  units  in  common  use  should 
be  employed,  together  with  those  imperial  units  that  remain 
in  common  use. 


a) 

b) 

c) 

d) 

optional  e) 
optional  f) 


Estimating  and  measuring  length,  area, 
capacity,  and  mass 

Estimating  and  measuring  angles  from  0°  to 
180° 

Determining  changes  in  temperature,  includ¬ 
ing  changes  from  below  zero  to  above  zero 
Calculating  the  interval  between  a  pair  of 
times;  calculating  the  finishing  time  given  the 
starting  time  and  duration 
Selecting  the  unit  that  is  appropriate  to  a 
given  situation 

Identify  ing  equivalent  metric  units;  convert¬ 
ing  measurements  among  commonly  used 
metric  units 


2.  Scale  Drawings 


9.  Personal  Finance 

The  emphasis  should  be  placed  on  relevant  record  keeping 
for  the  maintenance  of  a  personal  budget.  The  procedures 
referred  to  should  be  consistent  with  community  practices. 


a) 

b) 


optional  c) 


Applying  record  keeping  to  personal  income 
and  expense  data  and  to  personal  budgeting 
Identifying  features  of  some  different 
accounts;  current  practices  in  using  forms 
(withdrawal  slips,  deposit  slips,  cheques)  and 
computerized  features 
Applying  personal  record  keeping  to  the 
checking  of  statements 


a) 

b) 

c) 

d) 

optional  e) 


Enlarging  or  reducing  geometric  figures  by 
means  of  dot  paper,  grids,  tiles,  or  geoboards 
Interpreting  scale  drawings  such  as  floor 
plans  or  maps 

Drawing  scale  diagrams  such  as  floor  plans 
or  maps 

Recognizing  geometric  figures  or  simple 
solids  in  scale  diagrams  or  scale  models 
Constructing  scale  models 


Aims 

Courses  in  Grade  1 1  and  Grade  1 2  mathematics  at  the  basic 
level  should  be  designed  to  assist  each  stude.it  to: 

develop  a  mathematical  foundation  so  that  he/she  can 
function  successfully  as  an  informed  citizen  and  enter  the 
world  of  work; 

develop  an  appreciation  for  the  place  of  mathematics  and 
its  widespread  applications  in  our  culture; 
develop  confidence  in  his/her  ability  to  use  mathematics; 
develop  a  positive  attitude  towards  mathematics; 
consolidate  previously  introduced  mathematical  concepts 
and  skills; 

develop  problem-solving  abilities; 

develop  facility  in  the  appropriate  use  of  a  calculator. 

Basic-level  courses  in  mathematics  for  Grades  1 1  and  1 2  are 
designed  for  students  with  differing  levels  of  understanding 
of  previously  introduced  mathematical  concepts  and  skills. 
Most  students  who  will  take  these  courses  will  have  experi¬ 
enced  frustration  in  their  attempts  to  learn  and  maintain 
the  mathematical  concepts  and  skills  needed  for  other  sub¬ 
jects  and  in  their  everyday  life  at  home  and  at  work.  They 
represent  a  wide  spectrum  of  abilities  and  van7  widely  in 
their  motivation  to  learn  mathematics.  Teaching  strategies 
should  address  individual  differences,  provide  opportunities 
for  success,  and  alleviate  student  anxiety7.  Both  formal  and 
informal  diagnostic  testing  should  be  used  to  identify  areas 
in  which  individual  students  need  assistance  in  consolidating 
the  skills  they  require  to  function  as  informed  consumers 
and  workers.  Students  should  develop  ease  and  confidence 
in  using  calculators. 

Co-operation  among  teachers  of  different  subjects  in  the 
designing  of  programs  that  integrate  the  objectives  of  this 
guideline  with  those  of  other  subjects  can  enrich  the  courses. 


< 


Process  Components 

Experiential  approaches  and  applications.  The  strands 
of  these  courses  are  related  to  practical  situations  that  stu¬ 
dents  will  encounter  in  their  lives.  The  emphasis  should 
be  placed  on  the  use  of  mathematics  in  dealing  with  real- 
world  situations.  Wherever  possible,  the  situations  selected 
should  be  based  on  students'  personal  experiences  and 
should  make  use  of  materials  to  which  they  can  personally 
relate.  The  applications  explored  should  be  relevant  to 
students  now  or  be  ones  that  they  can  perceive  to  be  useful 
in  the  future. 

Problem  solving.  The  emphasis  should  be  placed  on  the 
following  problem-solving  procedures: 

1.  Identifying  relevant  and  irrelevant  information.  This  in¬ 
volves  reading,  understanding,  paraphrasing,  summariz¬ 
ing,  and  listing. 

2.  a)  Identifying  possible  strategies.  These  include: 

classifying  information  (e.g.,  as  insufficient,  con¬ 
flicting,  extraneous); 
searching  for  a  pattern; 
drawing  a  diagram; 
constructing  a  table; 

choosing  mathematical  operations  and  sequencing 
them; 

estimating  (guessing  and  checking,  improving  the 
guess); 

using  a  formula; 
solving  a  simpler  problem. 

b)  Selecting  a  strategy. 

3.  Carrying  out  the  strategy  as  follows: 

working  with  care; 
checking  work; 
presenting  ideas  clearly. 

4.  Determining  how  good  the  solution  is  by  verifying  it  in 
the  problem  situation. 

Problem  solving  should  not  be  limited  to  problems  designed 
to  use  a  specific  concept.  Students  should  have  an  opportu¬ 
nity  to  experience  open-ended  problem  activities  that  allow 
them  to  exercise  their  creativity'  and  recognize  different 
solutions. 


Evaluation  of  Student 
Achievement 

Assessment  techniques  such  as  pretests,  diagnostic  tests  and 
interviews,  and  systematic  observations  should  be  empha¬ 
sized.  Summative  evaluation  should  be  primarily  based  on 
data  collected  from  topic  and  unit  post-tests,  systematic 
observation,  and  projects.  Formal  examinations  have  little  or 
no  place  in  the  assessment  of  students  studying  mathematics 
at  the  basic  level.  (See  the  section  “Evaluation  of  Student 
Achievement”,  page  22.) 

Relative  Emphasis 

Since  the  courses  in  this  program  are  to  be  designed  around 
themes  of  use  and  interest  to  students,  the  relative  emphasis 
to  be  placed  on  each  topic  is  to  be  determined  in  the 
classroom.  No  suggested  time  frame  is  given  for  the  different 
sections  of  the  course,  but  it  is  intended  that  students  have 
an  opportunity  to  attain  the  identified  core  objectives. 


Course  Code:  MTW3B. 

Prerequisite:  Mathematics  for  Work  and  Home,  Grade  10, 
Basic  Level,  or  Mathematics,  Grade  10,  General  Level,  or 
Mathematics,  Grade  10,  Advanced  Level. 


The  skills  and  concepts  introduced  in  earlier  courses 
should  be  consolidated  and  extended  through  the  strands  of 
this  course.  Optional  themes  related  to  trade,  technical, 
consumer,  or  business  topics  of  specific  interest  to  individu¬ 
als  or  groups  of  students  may  be  developed.  These  themes 
should  be  chosen  for  their  relevance  to  students.  The  relative 
importance  of  different  phases  of  local  industry  should  be 
considered  in  developing  themes.  The  course  should  allow 
for  the  vary  ing  abilities  of  students  and  should  permit  the 
conscientious  student  to  experience  success.  Calculators 
shall  be  used  throughout  all  themes. 

Mathematics  on  the  Job 

Sections  3,  4,  and  5  may  be  replaced  by  locally  chosen 
applications  that  shall  involve  the  same  mathematical 
objectives. 

1.  Wages 

The  calculations  of  this  section  should  be  related  to  jobs 
presently  available  to  students  in  the  community. 

a)  Identifying  the  current  minimum  wage;  ex¬ 
plaining  the  meaning  of  minimum  wage 

b)  Identifying  different  bases  for  wages  (e.g., 
hourly,  weekly,  monthly,  piecework) 

c)  Calculating  gross  pay  given  the  number  of 
hours  worked  and  the  hourly  rate 

d)  Calculating  gross  weekly  wage  based  on  a 
regular  hourly  rate  and  overtime  hourly  rate 
(e.g.,  time-and-a-half  or  double  time) 

e )  Calculating  net  weekly  wage,  considering 
deductions  (e.g.,  for  unemployment  insur¬ 
ance,  retirement  pension,  medical  insurance, 
income  tax  ) 

f)  Calculating  gross  annual  earnings  given 
weekly  or  monthly  earnings 

g)  Calculating  weekly  or  monthly  earnings 
given  annual  earnings 

h)  Comparing  rates  of  pay  among  pay  methods 
(e.g.,  hourly,  salary',  piecework,  bonuses, 
commission,  and  combinations  of  these) 

i)  Comparing  pay  for  different  jobs  on  the  basis 
of  advertised  figures  (e.g.,  hourly  rate,  weekly 
wage,  piecework  rate ) 


2.  Earnings  and  Income  Taxes 

Hie  emphasis  should  be  placed  on  interpreting  records  of 
employment  income  and  on  completing  a  simple  income-tax 
return. 


a)  Interpreting  an  appropriate  tax-return  form 
and  guide 

b)  Identify  ing  the  minimum  annual  income 
subject  to  tax;  identify  ing  the  annual  incomes 
at  which  tax  rates  change 

c)  Collecting  and  interpreting  personal  records 
of  employment  income,  including  gratuities 

d )  Determining  allowable  deductions 

e)  Filling  out  the  tax  return 

3.  Roofing 

Where  feasible,  calculations  associated  with  sections  3,  4, 
and  5  should  be  related  to  a  project  in  the  community  . 


a)  Calculating  the  total  area  of  a  roof  to  be 
covered 

b)  Calculating  the  amount  of  roofing  required 

c)  Calculating  the  cost  of  the  roofing 

d)  Estimating  the  total  cost,  including  labour 
and  all  materials 


4.  Concrete 

a)  Calculating  the  volume  of  a  rectangular  solid 

b  )  Calculating  the  volume  of  concrete  required 
for  the  given  project  (e.g.,  patio,  wall,  drive¬ 
way,  steps) 

c)  Calculating  the  cost  of  the  concrete 

d )  Estimating  the  total  cost,  including  labour 
and  materials 


5.  Fencing 

a)  Calculating  the  perimeter  to  be  enclosed  by 
a  fence 

b)  Calculating  the  amount  of  materials )  re¬ 
quired  (fencing,  posts,  gates) 

c)  Calculating  the  total  cost  of  the  fencing, 
including  posts  and  gates 

d)  Estimating  the  total  cost,  including  labour 
and  materials 

6.  Buying  and  Selling 

The  calculations  of  this  section  should  be  related  to  the 
operation  of  a  retail  business. 

a)  Taking  inventory;  calculating  amounts  sold 
from  inventory7  records;  calculating  the  value 
of  inventory;  calculating  the  replacement 
costs  of  stock  sold 

b )  Identifying  cost  price,  selling  price,  markup; 
expressing  markup  as  a  percent  of  cost  price 

c)  Calculating  selling  price  given  the  cost  price 
and  the  percent  markup 


7.  Food  Services 

The  calculations  of  this  section  should  be  related  to  the 
operation  of  a  restaurant,  cafeteria,  or  fast-food  franchise. 


optional 

optional 


optional 


optional 

optional 


a)  Completing  a  restaurant  bill  for  a  customer 

b )  Calculating  a  tip  as  a  percent  of  the  total 
bill;  calculating  an  appropriate  tip  given  the 
total  bill  and  the  quality  of  service 

c)  Estimating  the  gross  income  generated  by 
specific  menu  items  on  the  basis  of  sales 
statistics 

d)  Estimating  the  cost  of  specific  menu  items 
on  the  basis  of  the  cost  of  the  ingredients  and 
the  number  of  servings  produced 

e)  Comparing  net  incomes  generated  by  specific 
menu  items 


Your  Money  and  Banking 


1.  Chequing  Accounts 

The  current  practices  of  local  financial  institutions  should  be 
introduced.  Optimum  use  should  be  made  of  community' 
resources. 

a)  Comparing  different  services  offered  by  local 
financial  institutions,  including  ty  pes  of 
chequing  accounts 

b )  Comparing  features  of  a  chequing  account  to 
those  of  a  savings  account 

c)  Reading  and  completing  an  application  form 
for  a  chequing  account 

d)  Completing  deposit  slips,  withdrawal  slips, 
and  cheques 

e )  Identifying  the  steps  involved  in  using  auto¬ 
mated-teller  machines;  interpreting  the 
codes  used 

f )  Keeping  personal  records  of  cheques  written 
and  of  deposits  made 

g)  Reading  and  interpreting  entries  in  a  bank 
statement,  including  the  codes  used 

h)  Reconciling  a  bank  statement  with  personal 
records 


2.  Saving  Money 

The  simpler  instruments  for  saving  offered  by  local  financial 
institutions  should  be  studied.  Optimum  use  should  be 
made  of  the  resources  offered  by  such  institutions. 


a) 


b) 

c) 

optional  d) 


Comparing  features  of  savings  accounts, 
investment  certificates,  and  Canada  Savings 
Bonds 

Calculating  simple  interest  for  periods  in¬ 
volving  days,  months,  and  years 
Calculating  compound  interest  through  re¬ 
peated  simple-interest  calculations 
Identify  ing  the  maximum  amount  of  invest¬ 
ment  covered  by  Canadian  Deposit  Insurance 


Mathematics  for  the  Consumer 


1.  Comparison  Shopping 

The  role  of  comparison  shopping  in  maximizing  value  for 
money  spent  should  be  emphasized. 


a) 

b) 

c) 

optional  d ) 
optional  e) 

optional  f) 
optional  g ) 

h) 

i) 


Collecting  and  interpreting  information  com¬ 
paring  brands  of  a  product  from  advertise¬ 
ments,  trade  and  consumer  journals,  and  so 
on 

Determining  the  criteria  for  making  a  pur¬ 
chase 

Calculating  the  sale  price  given  the  list  or 
regular  price  and  the  discount  (percent  or 
fraction );  comparing  prices  and  values  of 
similar  items 

Calculating  the  rate  of  discount  given  the 

regular  price  and  the  sale  price 

Identifying  reasons  for  and  uses  of  federal 

and  provincial  taxes;  identify  ing  some  taxes, 

both  hidden  and  direct 

Identify  ing  reasons  for  some  items’  being 

non-taxable 

Identifying  the  rate  of  provincial  (or  state) 
sales  tax  for  Ontario  and  some  other  prov¬ 
inces  (or  states) 

Calculating  provincial  sales  tax  and  price 
including  sales  tax 

Using  a  table  to  determine  sales  tax;  compar¬ 
ing  a  table  value  with  the  calculated  value 


2.  Credit  Cards 

Particular  emphasis  should  be  given  to  the  potential  use  and 
misuse  of  credit  cards. 

a)  Comparing  the  use  of  credit  cards  with  the 
use  of  cash  and  personal  cheques 

b )  Identifying  features  of  different  credit  cards, 
such  as  limitations  on  acceptance  and  costs 
(e.g.,  interest  charges,  service  charges) 

c)  Reading  and  completing  a  credit-card  appli¬ 
cation;  identifying  the  responsibility'  of  the 
card  holder  in  case  of  loss 

d )  Identifying  the  account  number  and  expiry' 
date  on  a  credit  card 

e)  Reading  and  interpreting  the  information  on 
the  customer  copy  of  a  credit-card  sales 
draft 

f)  Keeping  personal  records  associated  with  a 
credit  card 

g)  Reading  and  interpreting  a  credit-card 
monthly  statement,  including  the  codes  used 

h)  Verifying  a  credit-card  monthly  statement 

i)  Calculating  the  approximate  interest  charge 
on  the  basis  of  the  balance  due  and  the 
monthly  interest  rate 

j)  Calculating  the  credit  available  after  partial 
payment  of  the  balance 


Mathematics  in  Sports 


Sports  Statistics 


optional  a) 
optional  b ) 

optional  c) 
optional  d) 


Reading  and  interpreting  sports  information 
in  the  media  (e.g.,  schedules,  rankings,  game 
results,  player  statistics ) 

Calculating  statistics  related  to  specific  sports 
(e.g.,  rushing,  passing,  receiving  averages; 
goals  against,  points  per  game,  plus-minus 
ratings;  batting  averages,  earned-run  averages; 
time  differences,  rate  of  travel ) 

Comparing  the  incomes  of  professionals  in 
different  sports 

Predicting  outcomes  of  sports  events  on  the 
basis  of  collected  data 


Applications  of  Teacher's  or 
Student's  Choice 


These  applications  should  be  chosen  for  their  relevance  to 
students.  Some  of  the  applications  identified  in  the  Grades  10 
and  12  basic-level  mathematics  courses  may  provide  ideas 
for  additional  themes. 


Mathematics  for  Work 
and  Home,  Grade  12, 
Basic  Level 

Course  Code:  MTW4B. 

Prerequisite:  Mathematics  for  Work  and  Home,  Grade  1 1, 
Basic  Level,  or  Mathematics  for  Business  and  Consumers, 
Grade  11,  General  Level,  or  Mathematics  for  Technology, 
Grade  11,  General  Level,  or  Mathematics,  Grade  11, 
Advanced  Level. 


The  skills  and  concepts  introduced  in  earlier  courses 
should  be  consolidated  and  extended  through  the  strands  of 
this  course.  Specific  applications  should  be  chosen  with  a 
consideration  of  those  studied  in  previous  grades.  Optional 
themes  related  to  trade,  technical,  consumer,  or  business 
topics  of  specific  interest  to  individuals  or  groups  of  students 
may  be  developed.  These  themes  should  be  chosen  for 
their  relevance  to  students.  Job  availability  in  the  communin' 
should  also  be  considered  in  the  choice  of  themes.  The 
course  should  allow  for  the  varying  abilities  of  students  and 
should  permit  the  conscientious  student  to  experience  suc¬ 
cess. 

Calculators  shall  be  used  throughout  all  themes.  Those 
students  intending  to  enter  employment  or  post-secondary 
programs  demanding  computational  skills  should  be  given 
the  opportunity  to  develop  the  competence  expected  for 
entry  into  the  program  of  their  choice. 

Mathematics  on  the  Job 

1.  Obtaining  a  Job 

This  section  should  be  planned  co-operatively  by  various 
departments  in  the  school,  including  the  guidance  depart¬ 
ment.  Use  should  be  made  of  the  library"  resource  centre  and 
resources  in  the  community.  The  objectives  of  this  section 
may  be  addressed  throughout  other  sections  of  the  course. 

a)  Identifying  employment  opportunities 
through  the  use  of  community  resources 

b)  Identifying  personal  interests,  qualifications, 
and  the  ability  to  learn  to  do  particular  jobs 

c )  Deciding  on  the  appropriate  time  to  apply 
for  a  job 

d )  Identifying  features  of  jobs,  such  as  hours  of 
employment,  remuneration,  working  condi¬ 
tions,  and  opportunities  for  advancement 

e)  Determining  how  job  applications  are  to  be 
made;  identifying  special  aspects  of  making 
job  applications,  such  as  pre-employment 
tests;  identifying  the  mathematical  skills  re¬ 
quired  in  pre-employment  tests 

f)  Completing  application  forms;  writing  a 
letter  of  application;  writing  sample  pre- 
employment  tests 


2.  Earnings  and  Income  Taxes 

The  emphasis  should  be  placed  on  interpreting  records  of 
employment  income  and  on  completing  a  simple  income-tax 
return. 

a)  Interpreting  an  appropriate  tax-return  form 
and  guide 

b)  Identifying  the  minimum  annual  income 
subject  to  tax;  identifying  the  annual  incomes 
at  which  tax  rates  change 

c)  Collecting  and  interpreting  personal  records 
of  employment  income 

d)  Determining  allowable  deductions 

e)  Filling  out  the  tax  return,  including  the 
sections  related  to  applying  for  refunds  of 
overpayments  and  tax  credits 

f)  Comparing  the  method  of  payment  of  in¬ 
come  tax  by  a  self-employed  person  and  one 
employed  by  others 


3.  Working  With  Patterns 

These  calculations  should  be  related  to  projects  relevant  to 
students,  involving  activities  such  as  sewing,  carpentry', 
and  sheet-metal  work. 

a )  Interpreting  a  scale  drawing 

b)  Calculating  the  amount  of  material  required 
for  a  project 

c)  Calculating  the  cost  of  the  material 

d)  Estimating  the  total  cost,  including  labour 
and  all  materials 

4.  Tiling 

Where  feasible,  these  calculations  should  be  related  to  a 
school  or  home  project. 

a )  Making  a  scale  drawing  of  the  area  to  be 
covered 

b)  Calculating  the  number  of  tiles  required 

c)  Calculating  the  cost  of  the  tiles 

d )  Estimating  the  total  cost,  including  labour 
and  all  materials 


5.  Brickwork 


optional  a) 


optional  b) 
optional  c) 


Calculating  the  number  of  bricks  required 
for  a  project,  including  those  needed  for 
structural  support 
Calculating  the  cost  of  the  bricks 
Calculating  the  total  cost,  including  labour 
and  all  materials 


6.  Buying  and  Selling 

The  calculations  of  this  section  should  be  related  to  the 
operation  of  a  retail  business. 

a)  Taking  inventory7;  calculating  the  value  of 
inventory7;  calculating  the  replacement  costs 
of  stock  sold 

b)  Identify  ing  cost  price,  selling  price,  markup; 
expressing  markup  as  a  percent  of  cost  price 

c )  Calculating  selling  price  given  cost  price  and 
the  percent  markup 

d )  Calculating  net  cost  price  on  the  basis  of  list 
price  and  trade  discounts 


Your  Budget,  Saving  and 
Borrowing 


1.  Budgets 


The  basic  elements  of  a  household  budget  should  be 
included. 


optional 


a)  Identifying  reasons  for  a  budget 

b)  Identify  ing  earnings  and  expenses  to  be 
included  in  a  budget 

c)  Recording  earnings  and  expenses 

d )  Calculating  the  difference  between  earnings 
and  expenses;  relating  this  difference  to 
saving  and  spending 

e)  Calculating  the  percent  of  earnings  spent  on 
ty  pes  of  expenses 

f)  Calculating  the  amount  of  money  available 
to  spend  on  a  ty  pe  of  expense  given  the 
percent  budgeted  and  the  net  earnings 

g)  Adjusting  a  budget  to  meet  short-  and  long¬ 
term  needs  involving  major  expenditures 


2.  Saving  Money 

Optimum  use  should  be  made  of  community7  resources  in 
developing  students’  awareness  of  the  kinds  of  investments 
available. 


a) 

b) 

c) 

optional  d ) 


Comparing  features  of  such  investments  as 
certificates,  Canada  Savings  Bonds,  registered 
plans,  real  estate,  and  stocks 
Calculating  simple  interest  for  periods  in¬ 
volving  days,  months,  and  years 
Calculating  compound  interest  through  re¬ 
peated  simple-interest  calculations 
Calculating  compound  interest  using  tables 
or  a  computer 


3.  Life  Insurance 

Optimum  use  should  be  made  of  community  resources  in 
developing  students’  awareness  of  the  role  of  insurance 
in  providing  financial  security. 


a) 

b) 


c) 


optional  d ) 


Identifying  the  benefits  and  limitations  of  life 
insurance 

Identifying  and  comparing  features  of  types 
of  life  insurance  (e.g.,  term,  whole-life,  en¬ 
dowment,  group ) 

Identifying  factors  used  in  determining  the 
premium  (e.g.,  amount  of  insurance;  age, 
sex,  health,  and  employment  of  the  person 
being  insured ) 

Identify  ing  the  borrowing  power  of  a  policy 
on  the  basis  of  the  cash-surrender  value 


4.  Personal  Loans 

The  borrowing  of  money  should  be  related  to  purchases 
relevant  to  students. 

a)  Identify  ing  sources  of  loans  (e.g.,  private 
sources,  financial  institutions,  loan  compa¬ 
nies) 

b)  Relating  degree  of  risk  to  features  of  loan 
agreements  (e.g.,  interest  rates,  collateral,  the 
use  of  a  co-signer) 

c)  Comparing  available  interest  rates 

d )  Calculating  or  estimating  interest  using  sim¬ 
ple  interest 

e)  Calculating  the  amount  to  be  repaid,  includ¬ 
ing  interest 

f)  Calculating  monthly  payments 


optional  g)  Calculating  the  loss  resulting  from  deprecia¬ 
tion;  calculating  the  percent  depreciation 

h )  Comparing  the  cost  of  leasing  a  vehicle  to 
the  cost  of  owning  one 

i)  Comparing  the  costs  of  different  forms  of 
transportation  (e.g.,  walking;  using  a  bicycle, 
a  motorcycle,  public  transit,  or  a  taxi;  rent¬ 
ing  a  car;  owning  a  car) 


6.  Travelling 

The  emphasis  should  be  on  recognizing  and  planning  for  all 
of  the  costs  involved  in  vacation  travel. 


a) 


b) 


c) 


d) 


e) 


optional  f) 


Planning  a  vacation,  including  choosing  the 
destination,  type  of  accommodation,  meals, 
and  mode  of  transportation,  and  making 
arrangements 

Comparing  the  costs  of  accommodation  and 
meals  on  the  basis  of  factors  such  as  number 
of  persons  travelling,  location,  length  of 
stay,  type  of  meal  plan,  taxes,  and  gratuities 
Estimating  the  costs  of  car  travel,  including 
fuel,  maintenance,  accommodation  and  meals 
en  route;  estimating  the  costs  of  air  travel 
Estimating  miscellaneous  costs  for  entertain¬ 
ment,  excursions,  gratuities,  and  health  in¬ 
surance 

Calculating  the  costs  associated  with  travel¬ 
lers’  cheques  and  converting  to  foreign 
currency 

Comparing  the  costs  of  package  vacations  to 
the  estimated  costs  of  individually  arranged 
vacations 


5.  Vehicle  Costs 

The  emphasis  should  be  on  developing  students’  appreciation 
of  the  real  costs  of  operating  a  vehicle. 

a)  Calculating  the  fuel  economy  of  a  vehicle  as 
rate  of  consumption  per  100  km;  calculating 
the  cost  of  gasoline  for  travelling  a  given 
distance 

b)  Calculating  the  operating  expenses  of  a  vehi¬ 
cle  (e.g.,  driver’s  licence,  vehicle  licence, 
gasoline,  oil,  maintenance) 

c)  Identify  ing  features  of  types  of  insurance 
coverage  (e.g.,  liability7,  collision,  compre¬ 
hensive  )  and  the  reasons  for  having  vehicle 
insurance 

d )  Identify  ing  factors  that  affect  the  cost  of 
insurance  (e.g.,  vehicle  value,  type,  and  in¬ 
tended  use;  driver’s  accident  record,  age,  sex, 
training,  and  marital  status);  estimating  in¬ 
surance  costs 

e)  Calculating  the  monthly  cost  of  insurance 
given  the  annual  premium 

f)  Investigating  the  cost  of  different  methods  of 
paying  for  a  vehicle 


A  Place  of  Your  Own 


1.  Renting 

a)  Investigating  the  types  of  rental  accommoda¬ 
tion  available  (e.g.,  living  with  parents,  pay¬ 
ing  room  and  board,  sharing  an  apartment, 
renting  a  room,  renting  a  furnished  or  unfur¬ 
nished  apartment ) 

b )  Comparing  locations  with  respect  to  the 
cost  of  accommodation,  the  cost  and  con¬ 
venience  of  transportation,  and  the  amount 
of  travel  time  required 

c)  Estimating  the  costs  of  furnishing  an  apart¬ 
ment 

d)  Calculating  the  fixed  costs  of  apartment 
living  (e.g.,  rent,  insurance,  utilities) 


2.  Purchasing  Real  Estate 


optional  a) 

optional  b ) 

optional  c) 

optional  d) 

optional  e ) 
optional  f) 

optional  g) 
optional  h) 

optional  i) 


Comparing  the  features  of  renting  and  own¬ 
ing  property 

Identify  ing  the  costs  of  purchase  (e.g.,  down 
payment,  legal  fees) 

Identifying  initial  costs  (e.g.,  appliances, 
moving,  decorating,  lawn  equipment ) 

Identify  ing  continuing  costs  (e.g.,  taxes, 
maintenance,  utilities) 

Calculating  and  estimating  heating  costs 
Identify  ing  factors  affecting  heating  costs 
(e.g.,  insulation,  heating  source) 

Identifying  features  of  ty  pes  of  insurance 
coverage  (e.g.,  fire,  theft,  water  damage,  van¬ 
dalism,  liability) 

Identifying  factors  that  affect  the  cost  of 
insurance  (e.g.,  location,  value  of  property, 
type  of  construction,  availability  of  fire  pro¬ 
tection,  amount  deductible,  limits  of  liability') 
Calculating  insurance  premiums  from  tables 


Applications  of  Teacher's  or 
Student's  Choice 

These  applications  should  be  chosen  for  their  relevance  to 
students.  Some  of  the  applications  identified  in  the  Grades  10 
and  1 1  basic-level  mathematics  courses  may  provide  ideas 
for  additional  themes. 


3.  Mortgages 

The  types  of  mortgages  discussed  should  be  related  to  cur¬ 
rent  community  practices. 


optional  a ) 
optional  b) 
optional  c) 

optional  d) 
optional  e) 


Identify  ing  sources  and  features  of  mortgages 
(e.g.,  closed,  open,  variable-rate,  fixed-rate) 
Reading  and  completing  a  mortgage  applica¬ 
tion  form 

Calculating  a  portion  of  an  amortization 
schedule  for  uniform  monthly  payments,  in¬ 
cluding  principal  payment  and  interest;  read¬ 
ing  amortization  tables 
Calculating  the  total  cost  of  purchasing  real 
estate,  including  mortgage  costs 
Estimating  the  monthly  costs  of  home  own¬ 
ership,  including  mortgage  payments,  taxes, 
utilities,  insurance,  heating,  and  maintenance 


4.  Decorating 

a)  Making  a  scale  drawing  of  a  room 

b )  Calculating  the  surface  area  to  be  covered 

c)  Calculating  the  costs  of  materials  (e.g.,  paint, 
wallpaper) 

d )  Determining  different  arrangements  for  car¬ 
peting;  calculating  the  cost  of  carpet 


Mathematics  or 
Everyday  Life, 

Grade  1 1,  Basic  Level 

Course  Code:  MTL3B. 

Prerequisite:  Mathematics  for  Everyday  Life,  Grade  10, 
Basic  Level,  or  Mathematics  for  Work  and  Home,  Grade  9, 
Basic  Level. 


A  course  in  Mathematics  for  Everyday  Life,  Grade  1 1, 

Basic  Level  shall  emphasize  applications  of  mathematics  that 
are  relevant  for  students  now  or  that  they  can  perceive  to 
be  useful  in  the  future.  The  skills  and  concepts  introduced  in 
earlier  courses  should  be  consolidated  and  extended  through 
the  strands  of  this  course.  Optional  themes  may  be  devel¬ 
oped  related  to  life  skills  and  consumer  topics  of  specific  in¬ 
terest  to  individuals  or  groups  of  students. 

While  all  the  core  topics  should  be  included  in  the  course, 
it  is  not  intended  that  all  students  cover  the  material  to  the 
same  depth.  The  course  should  allow  for  the  varying  abilities 
of  students  and  should  permit  the  conscientious  student  to 
experience  success. 

Throughout  the  strands  or  themes,  students  should  be 
encouraged  to  develop  and  consolidate  the  limited  number 
of  mathematical  skills  necessary  for  most  everyday  applica¬ 
tions  of  mathematics  and  for  the  support  of  other  parts 
of  their  school  program.  Calculators  shall  be  used  throughout 
all  themes. 

Mathematics  on  the  Job 

1.  Obtaining  a  Part-time  Job 

This  section  should  be  planned  co-operatively  by  the  various 
departments  in  the  school,  including  the  guidance  depart¬ 
ment.  Use  should  be  made  of  the  library  resource  centre  and 
resources  in  the  community.  The  objectives  of  this  section 
may  be  addressed  throughout  other  sections  of  the  course. 

a)  Identify  ing  personal  interests  and  the  availa¬ 
bility7  of  time  for  a  job  (e.g.,  summer,  week¬ 
ends,  after  school,  evenings) 

b)  Identifying  available  jobs  through  resources 
such  as  the  school  guidance  department, 
newspapers,  and  employment  centres 

c)  Identify  ing  features  of  jobs,  such  as  hours  of 
employment,  pay,  and  working  conditions 

d )  Determining  how  job  applications  are  to  be 
made 

2.  Wages 

The  calculations  of  this  section  should  be  related  to  the 
variety7  of  part-time  jobs  presently  available  to  students  in 
the  community7. 

a)  Investigating  different  bases  of  wages  (e.g., 
hourly,  weekly,  piecework ) 

b)  Identifying  the  current  minimum  wage;  ex¬ 
plaining  the  meaning  of  minimum  wage 

c)  Recording  the  number  of  hours  worked 

d)  Calculating  the  number  of  hours  worked 
from  personal  records  or  a  time  card 

e)  Calculating  gross  pay  given  the  number  of 
hours  worked  and  the  hourly  rate 

f)  Calculating  gross  pay  based  on  piecework 


3.  Serving  in  a  Restaurant 

The  objectives  should  be  related  to  current  practices  in 
restaurants  or  fast-food  outlets  in  the  community. 


a) 

b) 

c) 

optional  d ) 
e) 


Identify  ing  the  cost  of  items  on  a  menu 
Filling  out  an  order;  calculating  the  total 
cost  of  an  order 

Identifying  when  sales  tax  applies;  determin¬ 
ing  sales  tax 

Estimating  an  appropriate  tip  on  the  basis  of 
quality'  of  service  and  community  practices 
Identifying  the  expiry'  date  on  a  credit  card; 
completing  a  credit-card  sales  slip  for  a 
customer 


4.  Working  in  a  Stockroom 

Where  feasible,  students  should  be  provided  with  actual 
experience  in  taking  inventory'. 


a)  Counting  items;  recording  stock  on  hand 

b)  Calculating  differences  in  stock  on  hand  at 
the  beginning  and  end  of  a  time  period 

c)  Calculating  the  total  value  of  present  inven¬ 
tory' 


You  and  Your  Money 


1.  Saving  Money 

The  current  practices  of  local  financial  institutions  should  be 
introduced.  Optimum  use  should  be  made  of  community 
resources,  including  personnel  from  financial  institutions. 


optional 


a)  Identify  ing  reasons  for  saving  money 

b)  Comparing  types  of  savings  accounts 

c)  Reading  and  completing  an  application  form 
for  a  savings  account 

d )  Completing  deposit  and  withdrawal  slips 

e)  Identifying  the  steps  in  using  automated- 
teller  machines;  interpreting  the  codes  used 

f)  Reading  and  interpreting  entries  in  a  savings- 
account  passbook,  including  the  codes  used 

g  )  Comparing  features  of  savings  accounts  and 
Canada  Savings  Bonds 

h)  Calculating  simple  interest  for  periods  in¬ 
volving  years  and  months 

i )  Verifying  an  end-of-month  balance  given  the 
initial  balance,  deposits,  withdrawals,  and 
other  transactions 


3.  Travelling 

The  emphasis  should  be  on  transportation  and  the  related 
costs  of  trips  relevant  to  students. 


a) 


b) 

c) 


d) 

e) 


optional  f) 
g) 

optional  h ) 


Identifying  symbols  on  a  road  map;  locating 
streets,  towns,  and  so  on,  using  map  coordi¬ 
nates;  determining  distances 
Giving  directions  for  a  trip  route  using  a  road 
map 

Identifying  the  fuel-consumption  rates  of 
various  vehicles;  estimating  the  fuel  costs  of 
a  planned  trip 

Reading  and  interpreting  train,  bus,  and 
airline  schedules,  including  the  codes  used 
Calculating  the  costs  of  train  and  bus  travel, 
considering  aspects  such  as  one-way,  return, 
coach,  deluxe,  express,  and  sleeper  rates; 
time;  and  number  travelling 
Comparing  the  costs  of  taking  taxis  with 
those  of  using  public  transportation 
Comparing  the  cost,  convenience,  and  safety 
of  travel  by  train,  bus,  and  other  vehicles 
Estimating  the  costs  of  a  trip,  including 
transportation,  meals,  accommodation,  and 
incidentals 


Applications  of  Teacher's  or 
Student's  Choice 


These  applications  should  be  chosen  for  their  relevance  to 
students.  Some  of  the  themes  identified  in  other  basic-level 
mathematics  courses  may  provide  ideas  for  additional 
themes. 


2.  Getting  Value  for  Money  Spent 

The  role  of  comparison  shopping  in  maximizing  value  for 
money  spent  should  be  emphasized. 

a)  Determining  the  criteria  for  a  purchase 

b )  Comparing  unit  prices 

c)  Calculating  cost,  including  sales  tax 

d )  Calculating  a  sale  price  given  the  regular 
price  and  the  discount 


Mathematics  for 
Everyday  Life, 

Grade  12,  Basic  Level 

Course  Code:  MTL4B. 

Prerequisite:  Mathematics  for  Everyday  Life,  Grade  1 1, 
Basic  Level,  or  Mathematics  for  Work  and  Home,  Grade  10, 
Basic  Level. 


The  skills  and  concepts  introduced  in  earlier  courses 
should  be  consolidated  and  extended  through  the  strands  of 
this  course.  Specific  applications  should  be  chosen  with  a 
consideration  of  those  studied  in  previous  grades.  Optional 
themes  may  be  developed  related  to  life  skills  and  consumer 
topics  of  specific  interest  to  individuals  or  groups  of  students. 

While  all  of  the  core  topics  should  be  included  in  the 
course,  it  is  not  intended  that  all  students  cover  the  material 
to  the  same  depth.  The  course  should  allow  for  the  varying 
abilities  of  students  and  should  permit  the  conscientious 
student  to  experience  success. 

Throughout  the  strands  or  themes,  students  should  be 
encouraged  to  consolidate  the  limited  number  of  mathemat¬ 
ical  skills  necessary  for  most  everyday  applications  of  mathe¬ 
matics  and  for  the  support  of  other  parts  of  their  school 
program.  Calculators  shall  be  used  throughout  all  themes. 


Mathematics  on  the  Job 


1.  Obtaining  a  Job 

This  section  should  be  planned  co-operatively  by  the  various 
departments  in  the  school,  including  the  guidance  depart¬ 
ment.  Use  should  be  made  of  the  library  resource  centre  and 
resources  in  the  community.  The  objectives  of  this  section 
may  be  addressed  throughout  other  sections  of  the  course. 


a) 

b) 

c) 

d) 

e) 

f) 

optional  g ) 


Identifying  available  jobs  through  community 
resources 

Identifying  personal  interests,  qualifications, 
and  the  ability  to  learn  to  do  particular  jobs 
Deciding  on  the  appropriate  time  to  apply 
for  a  job 

Identifying  features  of  jobs  such  as  hours  to 
be  worked,  pay,  and  working  conditions 
Determining  how  job  applications  are  to  be 
made;  identifying  special  aspects  of  making 
job  applications,  such  as  pre-employment 
tests;  identifying  the  mathematical  skills  re¬ 
quired  in  pre-employment  tests 
Completing  application  forms;  writing  a 
letter  of  application 
Writing  sample  pre-employment  tests 
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2.  Wages 

The  calculations  of  this  section  should  be  related  to  the  jobs 
presently  available  to  students  in  the  community. 


a) 

b) 

c) 


optional  d ) 


c) 

f) 

8) 

h) 


Identifying  the  current  minimum  wage;  ex¬ 
plaining  the  meaning  of  minimum  wage 
Identifying  the  different  bases  for  wages 
(e.g.,  hourly,  weekly,  monthly,  piecework) 
Calculating  gross  pay  given  the  number  of 
hours  worked  and  the  hourly  rate  (regular 
and  overtime) 

Calculating  net  weekly  wages,  considering 
deductions  such  as  those  for  unemployment 
insurance,  retirement  pension,  medical  in¬ 
surance,  and  income  tax 
Calculating  gross  annual  earnings  given  a 
weekly  or  monthly  salary 
Calculating  weekly  or  monthly  earnings 
given  annual  earnings 

Comparing  pay  for  different  jobs  on  the  basis 
of  advertised  figures  for  hourly  rates,  weekly 
wages,  commission,  or  piecework 
Collecting  and  interpreting  personal  records 
of  employment  income 


You  and  Your  Money 


1.  Budgets 

Budgets  should  be  developed  to  plan  for  the  saving  and 
spending  of  the  money  earned  by  students;  the  most  basic 
elements  of  a  household  budget  should  be  included. 


a) 

b) 

c) 

d) 


optional  c) 


Identifying  reasons  for  a  budget 
Identify  ing  earnings  and  expenses  to  be 
included  in  a  budget 
Recording  earnings  and  expenses 
Calculating  the  difference  between  earnings 
and  expenses;  relating  this  difference  to 
saving  and  spending 

Adjusting  a  budget  to  meet  short-  and  long¬ 
term  needs  involving  major  expenditures 


2.  Chequing  Accounts 

The  current  practices  of  local  financial  institutions  should  be 
introduced.  Optimum  use  should  be  made  of  community 
resources. 


a) 


b) 

c) 

d) 

e) 
0 
8) 

optional  h) 


Comparing  different  services  offered  by  local 
financial  institutions,  including  types  of 
chequing  accounts 

Comparing  the  features  of  a  chequing 
account  to  those  of  a  savings  account 
Reading  and  completing  an  application  form 
for  a  chequing  account 
Completing  deposit  slips,  withdrawal  slips, 
and  cheques 

Identifying  the  steps  in  using  automated- 
teller  machines;  interpreting  the  codes  used 
Keeping  personal  records  of  cheques  written 
and  of  deposits  made 
Reading  and  interpreting  entries  in  a  bank 
statement,  including  the  codes  used 
Reconciling  a  bank  statement  with  personal 
records 


3.  Borrowing  Money 

The  borrowing  of  money  should  be  related  to  purchases 
relevant  to  students. 

a)  Identifying  sources  of  loans  and  credit  (e.g., 
private  sources,  financial  institutions,  loan 
companies,  credit  cards) 

b )  Relating  degree  of  risk  to  features  of  loan 
agreements  (e.g.,  interest  rates,  collateral,  the 
use  of  a  co-signer ) 

c )  Comparing  available  interest  rates 

d )  Calculating  or  estimating  interest  using  sim¬ 
ple  interest 

e )  Calculating  the  amount  to  be  repaid,  includ¬ 
ing  interest 

f)  Comparing  the  cost  of  a  loan  to  one’s  earn¬ 
ings 

g)  Reading  and  interpreting  a  credit-card 
monthly  statement,  including  the  codes  used 

h )  Checking  the  entries  in  a  credit-card  monthly 
statement  against  credit-card  sales  slips 


4.  Vehicle  Costs 

The  emphasis  should  be  on  developing  students’  appreciation 
of  the  real  costs  of  operating  a  vehicle. 


a) 

b) 


c) 


d) 


e) 

f) 

optional  g) 

h) 


Calculating  the  cost  of  gasoline  for  travelling 
a  given  distance 

Calculating  the  operating  expenses  of  a  vehi¬ 
cle  (e.g.,  driver's  licence,  vehicle  licence, 
gasoline,  oil,  maintenance) 

Identifying  features  of  types  of  insurance 
coverage  (e.g.,  liability,  collision,  compre¬ 
hensive)  and  the  reasons  for  having  vehicle 
insurance 

Identifying  factors  that  affect  the  cost  of 
insurance  (e.g.,  vehicle  value,  type,  and  in¬ 
tended  use;  driver’s  accident  record,  age,  sex, 
training,  and  marital  status);  estimating  in¬ 
surance  costs 

Calculating  the  monthly  cost  of  insurance 
given  the  annual  premium 
Investigating  the  cost  of  different  methods  of 
paying  for  a  vehicle 

Determining  the  loss  resulting  from  depre¬ 
ciation 

Comparing  the  costs  of  different  forms  of 
transportation  (e.g.,  walking;  using  a  bicycle, 
a  motorcycle,  public  transit,  or  a  taxi;  rent¬ 
ing  a  car;  owning  a  car) 


A  Place  of  Your  Own 

1.  Renting  a  Place  to  Live 

a)  Investigating  the  types  of  rental  accommoda¬ 
tion  available  (e.g.,  living  with  families,  pay¬ 
ing  room  and  board,  sharing  an  apartment, 
renting  a  room,  renting  a  furnished  or  unfur¬ 
nished  apartment) 

b )  Comparing  locations  with  respect  to  costs  of 
accommodation,  cost  and  convenience  of 
transportation,  and  amount  of  travel  time 
required 

c )  Estimating  the  fixed  costs  of  apartment  living 
(e.g.,  rent,  insurance,  utilities) 

2.  Furnishing  the  Place  You  Rent 

a)  Measuring  the  room(s) 

b )  Making  scale  drawings 

c)  Planning  the  furnishings 

d )  Estimating  the  cost  of  furnishings 

Applications  of  Teacher's  or 
Student's  Choice 

These  applications  should  be  chosen  for  their  relevance  to 
students.  Some  of  the  themes  identified  in  other  basic-level 
mathematics  courses  may  provide  ideas  for  additional 
themes. 
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